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State  Boaed  of  Health,  Boston,  January  20,  1875. 

Hon.  Geokge  B.  Loring,  President  of  the  Senate  of  Massachusetts. 

Sir  : — I  have  the  honor  to  present  to  the  legislature  the 
Sixth  Annual  Eeport  of  the  State  Board  of  Health  of  Massa- 
chusetts. 

Very  respectfully, 

Your  obedient  servant, 

CHARLES  F.  FOLSOM,  M.  D., 

Secretary  of  the  State  Board  of  Health. 


STATE  BOARD  OF  HEALTH.  [Jan. 


GENERAL  REPORT  OF  THE  BOARD. 


To  the  Soitorable  the  Senate  and  the  House  of  Representatives  of 

Massachusetts. 

The  State  Board  of  Health  herewith  presents  its  Sixth 
Annual  Eeport. 

Early  in  the  past  summer,  the  State  Board  of  Health,  the 
community,  and  sanitary  science,  suffered  the  great  loss  of  the 
death  of  Dr.  George  Derby,  who  died  June  20,  1874.  How 
great  this  loss  was  only  those  can  know  who  knew  his 
untiring  industry,  his  well-directed  enthusiasm,  his  high 
sense  of  honor,  and  his  devotion  to  his  convictions  of  duty. 

Resolutions  of  respect  to  his  memory  have  reached  us  from 
both  shores  of  our  continent.  "  To  a  well-trained  mind  there 
were  added  an  honesty  of  purpose,  an  enthusiasm  for  his  work, 
a  firmness  of  character,  and  a  personal  address  which  inspired 
others  to  help  him  in  his  good  work,  and  won  for  him  the 
respect  and  regard  of  his  professional  colleagues.  The  repu- 
tation of  such  a  man  is  necessarily  not  so  brilliant  or  wide- 
spread as  that  of  one  whose  services  have  been  of  a  more 
conspicuous  character ;  but  a  slight  consideration  of  what  Dr. 
Derby  accomplished,  directly  by  his  example  in  Massachu- 
setts, and  indirectly  by  his  influence  on  public  hygiene  without 
regard  to  state  limits, — an  influence  not  yet  spent,  nor  likely 
to  be  spent  in  this  generation, — shows  how  richly  he  merits  the 
long  and  grateful  remembrance  of  his  countrymen." — T7ie 
J^ation. 

At  a  meeting  of  the  Board,  June  22,  1874,  the  following 
address  by  the  chairman.  Dr.  Henry  I.  Bowditch,  was  read. 
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It  was  also,  by  unanimous  vote,  printed  in  circular  form  for 
distribution : — 

Gentlemen  of  the  State  Board  of  Health  :  . 

A  few  days  since,  I  "warned  you  of  the  serious  illness  of  our  dear  friend  and 
honored  Secretary,  Dr.  Geokge  Derby.  It  is  with  great  sorrow  that  I  have 
summoned  you  again  in  consequence  of  his  death. 

Permit  me  to  recall  to  your  notice  some  of  the  more  salient  points  in  his 
history,  with  many  of  which,  you,  who  have  been  associated  with  him  in  this 
Board,  are  ali-eady  j)artially  or  perchance  fully  acquainted. 

Dr.  Derby  was  born  in  Salem,  in  1819 ;  he  was  the  son  of  John  Derby,  an 
eminent  merchant  of  tliat  city. 

He  took  his  degree  from  the  Harvard  Medical  School  in  1843.  For  many 
years  he  practised  very  quietly  in  Boston,  but  was  little  known  by  the 
public,  or  to  the  profession,  until  the  late  war  brought  to  light  his  latent 
energy,  and  his  admirable  character. 

The  first  call  of  President  Lincoln  upon  the  j)atriotism  of  the  country  at 
the  commencement  of  the  civil  war,  found  our  friend  prompt  and  determined 
to  do  his  whole  duty.  He  entered  again  with  praiseworthy  zeal  into  all  the 
work  of  student  life.  He  took  special  lessons  in  practical  surgery  fifom  our 
most  eminent  surgeons,  and,  with  more  than  youthful  enthusiasm,  studied 
out  the  improvements  in  medicine  and  surgery  that  had  been  brought  for- 
ward during  the  many  years  since  his  pupilage,  from  1838  to  1843.  This  act 
marked  two  of  those  traits  of  character  which  we,  his  associates  on  the 
Board  of  Health,  have  seen  and  admired  so  much  during  our  intercourse 
with  him,  viz. :  his  conscientiousness,  and  his  thoroughness  in  his  dealings 
with  any  question.  He  was  unwilling  to  undertake  the  care  of  our  patriot 
'soldiers  without  fitting  himself  in  the  most  perfect  manner  for  the  task.  He 
received  from  Governor  Andrew  the  commission  of  surgeon  of  the  23d  regi- 
ment of  the  Massachusetts  Volunteers.  He  went  through  the  whole  war 
without  a  furlough,  and  was  always  ready  to  sacrifice  himself  for  the  good 
of  the  soldiers.  He  was  fearless  in  the  j)resence  of  danger,  jierforming  im- 
portant operations  on  the  field  while  under  fire,  with  a  perfect  coolness  and 
deliberation,  when  others,  superior  to  him  in  authority,  shrunk  from  the 
ordeal  to  which  his  sense  of  professional  duty  summoned  him. 

Having  thus  served,  with  a  reputation  for  ability  unsurpassed  by  any  one, 
he  left  the  army  at  the  termination  of  the  war,  a  man  comparatively  broken 
down  in  health,  and  with  the  prospect  of  commencing  anew  his  professional 
life.  For  months,  by  most  careful  regimen,  and  the  daily  use  of  quinine,  he 
had  fought  against  the  insidious  encroachments  of  malarial  disease. 

When  the  war  closed,  the  reaction  took  place,  in  a  corresponding  dej)res- 
sion  of  his  health. 

The  government,  fully  appreciating  his  worth,  and  desirous  of  aiding  him 
in  his  perfect  recovery,  appointed  him  to  the  charge  of  the  National  Soldiers' 
Home,  at  Augusta,  Maine. 

After  several  months'  residence  there,  having  partially,  at  least,  regained 
his  vigor,  he  resumed  practice  in  Boston.  He  came  back  to  us  a  man  of 
noteworthy  fame,  as  a  patriot,  as  an  able  and  fully-practised  surgeon,  and 
a  most  high-toned  gentleman. 

Soon  after  his  return  he  published  some  papers  relating  to  hygiene,  and  ho 
was  called  to  fill  the  post  of  surgeon  at  the  City  Hospital.  He  also  was 
made  Professor  of  Hygiene,  at  Harvard  College. 
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During  the  war,  he  married  Miss  Parsons,  granddaughter  of  the  celebrated 
Theophilus  Parsons,  formerly  Chief  Justice  of  the  Supreme  Court  of  this 
State.     Dr.  Derby  left  a  widow  and  two  children. 

June  21,  1869,  just  five  years  ago,  the  legislature  passed  the  Act  establish- 
ing the  State  Board  of  Health. 

For  two  years  x)reviously  Dr.  Derby  edited  the  Eeports  to  the  legislature 
relating  to  the  births,  marriages  and  deaths  in  Massachusetts.  In  the 
l^reface  to  the  Eeport,  in  1867,  the  Secretary  of  State  had  used  the  following 
language  in  reference  to  Dr.  Derby,  that  "  during  the  late  war  he  was  four 
years  in  active  service,  with  the  largest  reputation  as  surgeon." 

His  publications,  as  well  as  his  acquired  reputation  at  the  State  House 
and  abroad,  readily  pointed  him  out  as  the  person  most  fitted,  on  the  score 
of  his  manliness,  ability,  and  integrity,  to  be  Secretary  of  the  new  Board. 
He,  in  fact,  had  no  rival. 

I  need  not  remind  you  of  all  that  he  has  done  for  us ;  of  the  great  works 
he  has  inaugurated,  and  successfully  carried  forward.  But  none  of  us,  I 
suspect,  even  now  realize  how  devoted  he  has  been ;  we  all  know  how  often 
and  how  perfectly  we  trusted  him.  We  felt  that  the  honor  of  our  Board 
would  be  cautiously  and  firmly  sustained.  We  remember  his  genial  and 
commanding  presence ;  his  indefatigable  zeal  in  everything  that  was  ordered 
by  the  Board.  We  were  sure  of  him,  as  the  most  reliable  person  we  could 
have.  How  much  the  present  position  of  the  Board,  as  a  motive-force  in  the 
community,  depends  on  his  really  wonderful  faculty  of  meeting  and  of 
moulding  men,  we  shall  never  exactly  know.  For  my  own  part,  gentlemen, 
words  would  fail  me  to  give  you  my  idea  of  the  debt  we  owe  to  him.  He 
guarded  our  lionor  and  safety  with  so  jealous  a  care  that  sometimes  I  was 
inclined  to  think  him  unduly  cautious.  I  never  had  any  forebodings  in  regard 
to  the  safety  and  ultimate  success  of  the  Board,  for  I  believe  that  State,  or 
Preventive  Medicine,  has  taken  so  deep  a  root  in  the  conscience  of  the  Eng- 
lish-speaking race,  that  hereafter,  boards  of  health,  or  in  other  words,  for  the 
prevention  of  disease,  must  forever  exist ;  and  they  will  have  more  and  more 
weight  upon  the  policy  of  states  and  of  nations,  as  well  as  upon  the  private 
habits  of  individuals. 

And  now,  gentlemen,  what  is  the  lesson  that  comes  to  us  from  the  life- 
woi'k  of  our  dear  fi-iend  and  co-laborer  in  a  most  noble  cause  ? 

AVhy,  simply  this  :  that  we  should  one  and  all  go  on  with  renewed  zeal 
and  with  an  untiring  devotion  that  shall  be  worthy  of  him.  Let  us  make 
his  course  our  example  in  our  future  career.  If  we  do  this,  I  have  no  fear ; 
for  the  future  of  any  cause  must  be  bright,  provided  it  be  carried  forward 
intelligently,  and  with  the  single  endeavor  to  do  honestly  and  justly  the 
duty  of  the  hour,  as  our  friend  Derby  always  did  his. 

God  grant  his  grace  to  each  one  of  us,  and  enable  all  of  us  to  feel,  during 
our  future  connection  with  the  Board,  the  beauty  of  the  example  left  to  us 
by  the  life  of  our  dead  associate. 

After  the  death  of  Dr.  Derby,  Dr.  F.  W.  Draper,  of  Boston, 
who  had  been  for  some  years  intimately  associated  with  him 
in  sanitary  investigations,  and  who  had  made  several  valuable 
contributions  to  the  reports  of  the  Board,  was  elected  tempo- 
rary Secretary,  he  having  kindly  consented  to  serve  for  three 
months.     He-  fulfilled  the  duties  of  the  office  faithfully  and 
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efBciently,  and  mucli  regret  was  felt  by  the  members  of  the 
Board  in  severing  official  connection  with  so  able  an  associate. 
He  retired  from  office  September  12,  1874,  when  the  present 
Secretary  was  elected. 

Local  Boaeds  or  Health. 

The  Board  has  evidence,  from  time  to  time,  that  local  boards 
in  various  parts  of  the  State  are  not  aware  of  the  extent  of 
their  large  powers,  and  that  they  also  are  often  reluctant  to 
exercise  the  great  power  allowed  to  them  by  the  statutes. 
They  not  infrequently,  too,  make  the  mistake  of  supposing 
that  the  law  authorizing  the  State  Board  of  Health  to  grant 
hearings  and  to  pass  judgment  on  complaint  against  any  per- 
sons engaged  in  any  of  the  so-called  noxious  trades,  takes 
away  from  themselves  all  responsibility  in  such  matters, 
although^the  powers  of  local  boards  remain  precisely  as  they 
were  before  the  passage  of  said  Act,  and  are  fuller  and  more 
summary  than  those  of  the  State  Board. 

It  is  to  be  desired  that  these  statutes  should  be  simplified, 
and  that  local  boards  of  health  should  always  be  elected  or 
appointed  which  are  not  connected  with  their  respective  town 
or  city  governments. 

In  England,  at  the  present  time,  there  is  a  serious  question 
whether  the  word  "  may  "  would  not  be  beneficially  changed 
to  "must"  in  the  laws  granting  authority  to  boards  of  health. 

Drains  and  Sewees. 

By  the  last  report  of  the  board  of  health  of  the  city  of 
Boston,  and  by  the  statements  found  in  the  present  report 
under  the  head  of  health  of  towns,  from  our  correspondents 
in  East  Boston,  Charlestown,  Salem,  Woburn,  Worcester,  and 
several  of  the  smaller  towns,  it  may  be  seen  how  great  is  the 
magnitude  of  this  question,  and  how  important  its  bearing 
upon  the  public  health. 

The  most  recent  experiments  tend  to  show  that  we  have 
been  vastly  overrating  the  oxidizing  and  disinfecting  proper- 
ties of  air,  water  and  earth.  There  can  be  no  question  of  the 
fact  that  we  are  drinkino;  water  and  breathinsr  air  contami- 
nated  by  sewage  and  sewage  emanations ;  and  the  fact  is 
admitted,  that  both  air  and  water  may  be  polluted  to  a  danger- 
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OILS  degree  without  perceptible  change  in  taste,  color  or  smell. 
We  must  not  deceive  ourselves  because  such  poisons  do  not 
"slay  like  the  sword,"  because  long  habit  gives  us  a  certain 
kind  of  immunity  from  evil  results,  and  because,  in  our  new 
and  sparsely  populated  country,  we  have  a  soil  not  yet  satu- 
rated with  the  filth  of  centuries. 

Upon  the  many  hundred  acres  of  mud  and  marsh  exposed 
at  low  tide  in  and  near  Boston,  the  sediment  from  the  sewage 
of  a  large  part  of  that  city,  of  Cambridge,  of  part  of  Somer- 
ville,  and  of  the  Avhole  Miller's  River  basin,  is  deposited  in 
great  quantities,  setting  free  sulphuretted  hydrogen,  "carbo- 
ammoniacal "  gases,  etc.-,  into  the  air  breathed  by  the 
inhabitants  of  the  metropolitan  district.  In  the  other  cities 
referred  to,  evils  will  be  found  correspondingly  great. 

The  remedies  must  be  determined  to  a  great  degree  for 
each  particular  case ;  but  poisonous  sewage  emauatioits  might 
at  least  be  kept  out  of  our  dwellings  if  the  drainage  of  all 
houses  were  inspected,  before  occupancy,  by  the  local  health 
officers  ;  and  it  would  be  well  if  all  matters  relating  to  drain- 
age and  sewerage  could  be  referred  to  independent  boards  of 
health ;  or,  in  the  case  of  very  large  cities,  if  there  could  be 
a  central  executive  bureau,  a  "  Board  of  Works,"  so  that 
there  would  be  a  more  thorough  cooperation  in  the  different 
departments. 

As  to  the  final  disposition  of  sewage,  it  is  not  yet  possible 
to  say  definitely  what  one  of  the  many  plans  now  suggested 
and  tried  in  different  parts  of  the  world  will  become  generally 
adopted  as  possessing  the  least  number  of  disadvantages,  and 
the  question  must  often  be  decided  with  reference  to  purely 
local  considerations. 

Hydrographical  Survey. 
From  a  consideration  of  the  last-mentioned  subject,  and  upon 
purely  economic  grounds,  the  Board  desires  to  call  the  atten- 
tion of  the  legislature  to  this  subject.  The  storage  and  supply 
of  water  for  domestic  and  manufacturing  purposes  and  the 
construction  of  systems  of  sewerage  cannot  be  properly 
regulated  by  individual  cities  and  towns  without  prejudice  to 
the  health  or  interests  of  other  places.  This  can  only  be 
done  by  a  comprehensive  survey  of  large  areas  of  country, 
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as  has  been  already  suggested  in  the  report  of  the  state 
board  of  education  on  the  proposed  survey  of  the  Common- 
■wealth. 

In  connection  with  this  survey,  and  under  the  section  enti- 
tled "Biological,"  the  Board  would  urge  that  arrangements 
should  be  made  for  a  sanitary  survey  of  the  State.  The 
Board  would  also  draw  the  attention  of  the  legislature  to  the 
report  made  by  our  late  Secretary,  Dr.  Derby,  upon  the 
waters  in  the  various  ponds  of  the  State,  and  to  his  sugges- 
tion that  prompt  measures  should  be  taken  by  the  legislature 
in  order  to  keep  these  waters  perfectly  pure  for  future  gene- 
rations. \_Fourth  Annual  Iteport  of  the  State  Board  of  Health 
of  Massachusetts,  pp.  107,  108.] 

The  Sale  and  Use  of  Poisons. 

The  statutes  provide  that  whoever  "sells  any  arsenic, 
strychnine,  corrosive  sublimate  or  prussic  acid,  without  the 
written  prescription  of  a  physician,"  shall  keep  a  record  of 
the  date,  etc.,  of  such  sale  and  of  the  name  of  the  buyer. 

We  would  respectfully  suggest  that  no  poisonous  drug 
should  be  sold  without  a  written  order  either  from  a  physician 
or  from  the  person  requiring  it. 

The  fact  that  several  deaths  have  occurred  from  the  use  of 
chloroform  during  the  past  year  renders  appropriate  our  call- 
ing attention  to  the  potency  of  this  drug,  and  to  the  extreme 
care  thought  to  be  necessary  in  its  administration  in  those 
places  where  it  is  used  to  produce  complete  antesthesia. 
The  use  of  so  dangerous  a  remedy  should  be  reserved  for 
those  cases  where  the  safer  agent  is  manifestly  unsuitable  or 
its  use  impracticable.  Although  chloroform  is  used  by  many 
En<2:lish  and  continental  surgeons,  without  their  ever  havinfy 
had,  during  long  years  of  experience,  any  fata  result  from  it, 
yet  it  must  be  remembered  that  the  precautions  observed  by 
them  are  numerous ;  that  they  have  a  large  corps  of  skilled 
assistants ;  that  we  have  a  much  safer  agent  in  ether ;  and 
that  unforeseen  and  sudden  collapse  does  occur  and  produce 
a  fatal  result,  although  rarely,  in  strong,  healthy  persons  from 
the  inhalation  of  chloroform,  while  such  cases  arc  thus  far 
entirely  unknown  of  ether. 
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The  Law  CoifCERNiNG  Slaughter-houses  and  Noxious 
AND  Offensive  Trades. 

The  hearing  m  the  case  of  Messrs.  J.  P.  Squire  &  Co.  was 
closed  December  29,  1873,  and  some  time  after  the  efforts  of 
the  Board  had  failed  to  induce  the  proprietors  of  the  large 
swine-slauffhterino;  establishments^  in  the  Miller's  River  basin 
to  establish  a  large  abattoir  farther  from  the  centres  of  popu- 
lation and  nearer  to  a  large  body  of  water.  The  considera- 
tion of  this  case  was  taken  up  first  in  order  at  the  request  of 
the  petitioners ;  and  the  testimony  and  arguments,  as  pub- 
lished by  Messrs.  J.  P.  Squire  &  Co.,  occupy  596  pages  of 
closely-printed  octavo. 

That  a  nuisance,  in  the  broadest  sense  of  the  term,  was 
proved  to  exist  in  the  Miller's  River  district  there  could  be  no 
manner  of  doubt ;  nor  did  the  evidence  fail  to  indicate  what 
were  the  factors  in  the  case.  It  was  clearly  shown  that  the 
gaseous  products  and  emanations  from  rendering  putrid  grease, 
from  trying  out  both  fresh  and  rancid  lard,  from  boiling  dead 
animals,  from  foul  pigpens  and  transportation  cars,  from 
scalding  vats,  from  great  quantities  of  sewage  and  decompos- 
ing animal  matter  exposed  to  the  action  of  the  air  while 
spread  out  over  large  surfaces  of  imiDcrvious  mud,  and  from 
the  dock  mud  itself,  were  contaminating  the  air  to  a  degree 
intensely  annoying  to  the  senses  and  extremely  dangerous  to 
the  public  health. 

The  odors,  generally  speaking,  were  shown  to  be  distin- 
guishable, if  taken  singly,  althougli  their  combination  in  many 
cases  rendered  it  impossible  to  trace  the  offence  of  a  given 
time  to  its  proper  source.  They  were  shown,  too,  not  to  be 
an  exception  to  nature's  law,  and  to  be  diffused  to  some  degree 
in  all  directions,  whatever  the  barometric  pressure  of  the 
atmosphere  or  the  direction  of  the  prevalent  wind,  if  not 
blowing  violently.  When  the  winds  were  light  and  variable, 
forming  currents  and  counter-currents  of  air,  the  noxious 
odors  were  as  capricious  as  the  winds  themselves  in  the  spots 
(often  quite  circumscribed)  where  they  became  noticeable  ; 
and,  by  the  use  of  high  chimneys,  they  were  sometimes 
offensive  at  a  distance  when  scarcely  perceptible  at  their 
source.     They  also  existed  at  times  in  sharply-defined  strata, 
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so  as  to  be  nauseating  at  one  part  of  a  house  and  not  disa- 
greeable in  another  ;  and  this  fact  held  good  of  persons  even 
in  different  parts  of  the  same  room. 

But  the  Board  had  before  them  other  questions  more  diffi- 
cult of  solution,  before  they  could  decide  whether  or  not 
three-quarters  of  a  million  hogs  could  be  annually  slaughtered 
and  hundreds  of  tons  of  lard  Rendered,  within  two  miles  in  an 
air  line  from  the  State  House,  without  danger  to  the  public 
health  and  public  welfare. 

In  the  first  place,  it  was  not  possible  to  say  to  what  degree 
each  one  of  the  contributing  causes  was  responsible  for  the 
sum  total  of  offence,  and  great  advantage  was  anticipated  from 
the  filling-in  of  the  flats,  and  from  the  other  improvements 
which  were  then  in  progress.  It  Avas  thought,  too,  that  the 
completion  of  these  improvements  would  narrow  the  inquiry 
as  to  the  relative  importance  of  such  causes  of  offence  as 
might  remain. 

In  the  second  place,  there  were  no  justifiable  grounds  for 
interfering  with  private  interests  while  there  remained  so 
much  doubt  as  to  the  precise  origin  of  this  offence,  and  while 
it  was  contended  that,  with  a  proper  system  of  sewerage  and 
with  sufficient  care  in  conducting  the  various  "  noxious  trades," 
all  sources  of  complaint  would  disappear. 

The  members  of  the  Board  have,  from  time  to  time,  made 
the  Miller's  River  basin,  and  the  various  establishments  com- 
plained of,  the  subjects  of  careful  personal  inspection,  but 
they  have  felt  obliged  to  reserve  final  judgment,  as  they  have 
always  done  in  similar  cases,  and  as  they  are  now  doing  with 
i-egard  to  other  establishments  against  which  formal  com- 
plaints have  been  made,  and  where  hearings  have  already 
been  held. 

After  the  protracted  hearing  in  the  case  of  Messrs.  Squire 
&  Co.,  decision  in  reference  to  that  establishment,  and  all 
further  action  in  the  cases  of  the  others  complained  of,  Avas 
postponed  for  the  following  reasons  : — 

Mr.  Ransom  C.  Taylor,  of  Worcester,  had  appealed  to  the 
Supreme  Court*  against  the  decision  of  this  Board,  of  August 

*  Claiming  that  tlic  law  under  wliich  the  Board  acted  (Acts  and  Resolves  passed 
l)y  the  General  Court  of  Massachusetts  in  the  year  1871.  chap.  167)' was  unconsti- 
tutional, and  that  the  proceedings  were  irregular. 
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27,  1873,  whereby  it  was  ordered  that  he  "cease  and  desist" 
from  the  boiling  of  bones  and  meat  on  the  premises  then 
occupied  by  him.  Pending  a  decision  in  this  case,  the  Board 
acted  under  eminent  legal  counsel  in  postponing  any  further 
judgments. 

After  Mr.  Taylor  had  abandoned  his  case  and  had  con- 
sented to  a  perpetual  injunction,  other  reasons  influenced  the 
Board  to  still  farther  delay  their  decision. 

It  was  fully  proved  that  a  very  offensive  odor  emanated 
from  the  vicinity  of  the  establishment  of  Messrs.  J.  P, 
Squire  &  Co .  Whether  this  odor  was  caused  by  the  establish- 
ment in  question,  by  the  extensive  and  very  foul  tide-water 
basins,  by  the  establishments  where  the  rendering  of  house- 
grease,  etc.,  is  carried  on  without  proper  facilities  for  avoid- 
ing offence,  or  by  all  three  causes  in  common,  has  not  as  yet 
been  passed  upon  by  the  Board. 

In  the  meantime,  by  direction  of  the  legislature,  these 
basins  were  in  the  process  of  filllng-in,  sewers  were  making, 
and  new  means  of  avoiding  ojffence  had  been  introduced  by 
the  firm  of  Messrs.  Squire  &  Co.,  while  others  were  fast 
following  their  example.  These  improvements  are  not  yet 
completed,  but  are  making  rapid  progress. 

In  view  of  these  facts,  of  the  great  number  of  employes  to 
whom  maintenance  is  afforded,  and  of  the  large  amount  of 
meat  which  is  furnished  at  a  low  rate  to  very  many  people,  on 
the  one  hand,  and  of  the  right  of  a  community  to  unpolluted 
air,  on  the  other  hand,  and  in  view  of  the  undisputed  fact  that 
the  offensive  odors  have  very  decidedly  diminished,  it  is 
believed  that  the  Board  has  acted  wisely  in  reserving  its 
decision  in  the  case  of  Messrs.  J.  P.  Squire  &  Co. 

With  regard  to  the  others  complained  of,  who  are  using  the 
best  methods  known  to  them  for  avoiding  offence,  it  Avould, 
in  the  opinion  of  the  Board,  be  equally  unwise  to  pass  judg- 
ment, and,  consequently,  unadvisable  to  have  hearings  at 
present. 

With  regard  to  others  still,  however,  who  have  not  at  any 
time  used  these  improved  methods,  some  of  whom  render  only 
house-grease  and  refuse  from  provision  stores,  there  has 
been  no  reason  why  the  Board  should  not  have  hearings,  if 
the  petitioners  had  desired  to  present  the  cases. 
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Petitions  had  been  entered  complaining  against  the  follow- 
ing-named parties  : — 

J.  P.  Sqnire  &  Co.  ( hog -slaughtering ,  porh-packing  and  lard- 
rendering). 

Chas.  H.  North  &  Co.  (hog-slaughtering,  porTc-packing  and 
lard-rendering) . 

The  Boynton  Packing  Co.  (hog -slaughtering,  porJc-packing , 
and  lard  rendering). 

Lincoln,  Chamberlain  &  Co.  (porh-pacTcing  and  lard-render- 
ing). 

William  Reardon  (I'endering). 

Thomas  Spellman  (rendering ).. 

Charles  O'Neill  (rendering). 

Thomas  Shevlin  (rendering). 

Garrett  Barry  (^rencZerm^j. 

From  the  inspections  made  from  time  to  time  by  the  Board, 
it  appeared  that  the  first  three  have  been  and  are  using  all  the 
means  in  their  power,  and  are  ready  to  adopt  any  suggestions 
of  the  Board,  to  so  conduct  their  business  as  to  make  it  inof- 
fensive. 

The  rest  allow  the  volatile  products  from  rendering  to 
escape  freely  into  the  surrounding  air,  a  course  which  neces- 
sarily gives  rise  to  bad  smells.  These  gaseous  products  from 
subjecting  fats  to  high  temperatures  are  highly  irritating, 
slowly  oxidizable,  and  to  be  perceived  at  considerable  dis- 
tances. Such  have  been  exceptionally  the  sources  of  annoy- 
ance during  the  past  summer  to  people  living  in  Charles- 
town,  Somerville,  Cambridge,  and  on  the  westerly  side  of 
Beacon  Hill,  in  Boston. 

In  order  to  ascertain  the  wishes  of  the  petitioners,  the 
secretary  was  directed  to  confer  with  their  counsel,  who  stated 
subsequently,  at  a  meeting  of  the  Board,  that  he  had  not  been 
able  to  ascertain  that  any  of  them  wished  to  proceed  farther, 
to  so  great  a  degree  had  the  nuisance  been  abated.*  One  of 
the  petitioners,  still  resident  in  Cambridge,  has  expressed  a 
similar  opinion  ;    and  the  rest,  seven  in  number,  have  been 

*  Some  facts  bearing  upon  this  sul)jcct  will  be  found  under  the  head  of  "  Health  of 
Towns,"  from  coiTespondcnts  in  Charleatown  and  Somerville. 
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addressed  by  letter.  In  the  two  cases,  where  replies  have 
been  received,  there  have  been  expressions  of  opinion 
unfavorable  to  further  proceedings  against  the  parties  com- 
plained of,  and  in  regard  to  whom  no  hearings  have  been  held, 
although  dissatisfaction  was  expressed  that  a  condemnatory 
decision  had  not  been  arrived  at  in  the  case  of  Messrs.  J.  P. 
Squire  &  Co.  Under  the  existing  laws,  therefore,  this  Board 
can  take  no  action  in  these  cases  unless  new  complaints  be 
made. 

The  Board  has  endeavored  faithfully,  and  at  the  cost  of  con- 
siderable time  and  trouble,  to  ascertain,  as  nearly  as  possible, 
the  precise  amount  of  annoyance  caused  during  the  past  year 
to  the  people  living  near  the  Miller's  River  basin.  They 
have  made  careful  inquiries  of  persons  living  in  Charlestown, 
Cambridge,  Somerville  and  Boston,  and  also  of  others  who 
fiequently  pass  the  slaughtering  and  rendering  establishments  ; 
and  they  cannot  but  feel  that  the  results  of  these  inquiries 
have  justified  their  delay  in  the  matter. 

The  long  sewer  built  by  the  cities  of  Cambridge  and  Som- 
erville, and  emptying  just  below  "Craigie's  Bridge,"  has 
afforded  temporary  and  partial  relief  from  the  odors  formerly 
so  annoying,  inasmuch  as  the  flats  now  irrigated  by  the  refuse 
of  the  Miller's  River  basin  are  smaller  in  extent  and  less 
incompletely  Avashed  than  those  over  which  it  was  formerly 
spread.  The  odors  arising  from  the  bed  of  the  river  exposed 
at  low  tide  in  the. vicinity  of  the  mouth  of  this  sewer  have 
already  become  the  source  of  serious  annoyance,  and  the 
sewage  exhalations  cannot  fail  to  become  more  dangerous  to 
health  each  successive  year,  until  some  radical  change  be  made 
either  by  carrying  the  sewer  out  to  deep  water  or  by  filling-in 
the  flats.  This  condition  of  things  was  predicted  by  the  joint 
commission,  consisting  of  the  Board  of  Harbor  Commissioners 
and  State  Board  of  Health,  when  *hey  recommended  a  differ- 
ent course  for  the  sewer  and  its  final  emptying  into  Mystic 
River. 

In  the  vicinity  of  the  great  swine-slaughtering  establish- 
ments is  a  large  triangular  tide-water  basin.  The  owners  of 
this  property,  Messrs.  Walker,  Bean  &  Wilbur,  have  failed 
to  fill  it  in  to  the  level  of  the  adjoining  newly -made  land  ;  and 
a  large,  open,  filthy  cess-pool  has  thus  been  made,   with  a 
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surface  area  of  about  six  thousand  square  feet,  into  which  two 
larse  sewers  are  discharo:ed.  The  mouths  of  these  two  sewers 
are  quite  open  and  unconnected  with  the  open  end  of  the 
efferent  sewer.  This  is  a  very  serious  evil,  but  one  in  regard 
to  w^hich  the  State  Board  of  Health  has  no  authority. 

The  three  methods  used  by  the  three  large  slaughtering 
establishments  for  rapidly  oxidizing  and  disinfecting  gases 
and  liquids  before  allowing  them  to  escape  have  been  devised 
with  care  and  constructed  with  skill ;  but  it  will  be  impossible 
to  speak  definitely  of  their  absolute  or  comparative  efficacy, 
without  careful,  scientific  determinations. 

The  apparatus  of  Messrs.  Charles  H.  North  &  Co.  for 
inoffensively  evaporating  the  "soup"  or  "liquor"  from  ren- 
dering tanks,*  which  contains  about  eight  per  cent,  of  solid 
matter,  deserves  careful  consideration  from  all  sanitary  author- 
ities. It  is  claimed,  too,  that  glue  can  be  made  by  this  pro- 
cess so  as  to  yield  a  good  profit.  Many  tons  of  this  "soup" 
escape  daily  into  the  waters  about  Boston,  polluting  them  to 
a  degree  which  cannot  readily  be  estimated  ;  and  some  method 
should  be  devised  and  enforced  for  getting  rid  of  them,  if 
possible. 

To  what  extent  noxious  trades  should  be  allowed  in  the 
centres  of  large  populations,  without  supervision  of  any  kind, 
and  to  what  degree  they  should  be  compelled  to  adopt  appar- 
atus, without  which  nuisance  cannot  be  avoided,  are  questions 
which  admit  of  but  one  answer.  The  supervision  of  this 
Board,  which  has  been  rendered  necessary  in  order  to  enable 
its  members  to  form  intelligent  opinions  as  to  the  questions 
now  at  issue,  has  accomplished  a  great  deal ;  but  there  should 
be  something  to  take  its  place  when  that  is  withdrawn  at  the 
time  of  the  final  decision. 

At  the  session  of  the  last  legislature  the  following  Act  was 
passed : — 

[Chapter  308.] 

An  Act  to  amend  Chapter  one  hundred  and  sixty-seven  of  the  Acts  of  eighteen 
hundred  and  seventy-one,  relating  to  Slaughter-houses  and  OiFensive  Trades. 

Be  it  enacted,  S^c.,  as  follows  ; 

Sect.  1.     Sections  one  and  two  of  chapter  one  hundred  and  sixt}-- 

seven  of  the  Acts  of  eighteen  hundred  and  seventy-one  are  hereby 

*  Compare  the  Report  on  the  Brighton  Abattoir,  page  15. 
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amended,  by  striking  out  the  words  "  containing  more  than  four 
thousand  inhabitants,"  wherever  they  occur. 

Sect.  2.  This  act  shall  take  effect  on  its  passage. — [^Approved 
June  5,  1874. 

In  accordance  with  this  act,  there  have  been  two  petitions 
sent  to  the  Board  during  the  past  year. 

In  the  case  of  Mr.  J.  H.  Corthell,  of  South  Scituate, 
where  seven  petitioners  complained  that  a  slaughter-house, 
two  hundred  and  forty-eight  feet  from  the  nearest  of  their 
three  houses,  was  a  nuisance,  the  Board  reserved  judgment 
in  order  to  give  the  remonstrant  opportunity  to  get  rid  of  the 
obnoxious  features  of  his  business,  as  he  promised  to  do. 

In  the  case  of  Messrs.  Eandall  and  Richer,  of  Reading, 
eight  petitioners  complained  that  the  business  of  rendering 
tallow  and  boiling  bones,  was  so  conducted  as  to  be  "a  nui- 
sance in  the  meaning  of  the  law."  Loose,  movable  covers,  in 
some  cases  with  water-joints,  had  been  adopted  by  the  remon- 
strants for  their  rendering-tanks,  and  the  volatile  products  of 
their  processes  were  passed  under  the  furnace  fires  without 
first  condensing  the  aqueous  vapor.  The  efiect  of  this  was  to 
reduce  the  maximum  distance  at  which  ofiensive  odors  could 
be  perceived,  from  about  three  miles  to  about  one  mile,  and 
the  distance  at  which  they  were  frequently  quite  annoying, 
and  even  nauseating,  from  about  three-fourths  to  about  one- 
fourth  of  a  mile.  By  climbing  to  the  top  of  the  remonstrants' 
chimney,  members  of  the  Board  satisfied  themselves  that,  as 
a  fact,  the  destruction  of  the  causes  of  offense  was  far  from 
complete.  There  seemed  no  feasible  way  of  remedying  this 
fault ;  and  the  Board  ordered  that  Messrs.  Randall  and  Richer 
should  cease  and  desist  from  the  business  of  bone-boiling,  on 
and  after  April  1st,  1875,  reserving  their  judgment  as  regards 
the  tallow-rendering. 

There  has  been  no  action  as  yet  taken  under  the  law  * 
authorizing  three  or  more  persons  to  associate  themselves 
together,  constitute  a  corporation,  and  build  an  abattoir  for 
the  purpose  of  swirie-slaughtering. 

*  Acts  and  Resolves  passed  by  the  General  Court  of  Massacliusetts  in  the  year 
1874.    Chap.  295.    "An  Act  concerning  swine-slaughtering  associations." 
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The  Bkighton  Abattoir. 

The  continued  success  with  which  the  Butchers'  Slaughter- 
ing and  Melting  Association  so  inoffensively  converts  a  vast 
quantity  of  disgusting  matter  into  a  valuable  material  for 
fertilization,  is  a  subject  of  congratulation  ;  and  their  pecuniary 
profit  is  fully  earned  by  the  skill,  care,  watchfulness,  and 
cleanliness,  with  which  their  business  has  been  conducted. 
The  directors  are  just  introducing  apparatus  for  completely 
evaporating  all  of  the  "soup"  from  the  rendering-tanks, 
instead  of  allowing  it  to  escape  into  the  Charles  River,  a 
measure  of  great  sanitary  importance. 

A  new  and  important  industry  has  arisen,  too,  in  making 
from  the  finest  qualities  of  the  tallow,  from  the  abattoir,  very 
palatable  "pearl  butter." 

The  objects  aimed  at  in  establishing  the  abattoir  have  been 
in  great  measure  accomplished.  A  large  number  of  nuisances 
have  been  abated,  but  something  remains  still  to  be  done.  In 
November,  1874,  there  were  in  Brighton  fifteen  slaughter- 
houses, being  about  forty  less  than  were  there  four  years 
ago.  One  has  since  been  closed  by  the  city  Board  of  Health, 
and  another  for  other  reasons.  Of  the  remaining  thirteen, 
four  were  used  for  killing  calves,  one  for  sheep,  and  in  the 
rest  nearly  six  hundred  cattle  were  killed  each  week.  Their 
condition  ranges  from  very  bad  to  indifferent ;  but  the  Board 
has  not  felt  willing  to  exercise  the  discretionary  power  given 
it  by  the  statutes,*  and  require  the  proprietors  to  slaughter 
upon  the  premises  of  the  Butchers'  Slaughtering  and  Melting 
Association,  while  they  could  not  do  so  without  themselves 
putting  up  new  buildings  on  those  grounds,  which  they  felt 
unable  to  do.  On  the  first  of  January,  1875,  the  business  of 
the  largest  two  of  these  establishments  was  transferred  to  the 
abattoir.  The  proprietors  of  them  had  slaughtered  two-fifths 
of  the  whole  number  of  cattle  killed  in  the  old  slaughter- 
houses  then  left  in  Brighton,  and  had  kept  their  premises  in 
a  less  offensive  condition  than  the  others  had  kept  theirs. 
The  latter  are  more  or  less  subjects  of  complaint,  and  there  is 
now  ample  room  at  the    abattoir  for  all  the  slaughtering  of 

*  Acts  and  Resolves  passed  by  the  General  Court  of  Massaclausctts  in  the  year 
1870.    Chap.  3G5.    Sect.  6. 
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neat'  cattle  done  in  the  vicinity  of  Boston.  There  is,  there- 
fore, no  longer  any  reason  why  a  source  of  so  great  pollution 
to  the  air  should  not  be  removed  before  another  summer. 

Many  of  the  individual  premises  of  the  butchers  at  the 
abattoir,  are  clean  and  satisfactorily  conducted,  and  some  are 
not  so,  although  the  improvement  upon  the  old  system  is  very 
great.  The  Board  has  issued  regulations,  and  revised  regu- 
lations, but  has  not  been  able  in  all  cases  to  enforce  them; 
and,  if  we  may  judge  by  the  experiences  of  other  places,  we 
cannot  do  so  without  a  frequency  of  inspection  that  the  pres- 
ent limits  of  the  Board  do  not  permit.  Two  of  its  members 
constitute  a  permanent  committee,  and  a  third  is  appointed  to 
serve  for  a  month  at  a  time.  This  imperfect  method  of 
supervision  must  always  be  very  inefficient.  It,  moreover, 
causes  a  heavy  drain  upon  the  time  of  gentlemen  who  are 
engaged  in  private  business,  and  who  receive  no  remuneration 
for  their  services. 

At  a  meeting  of  the  Board,  held  March  4,  1874,  it  was 
voted  "  that  this  Board  earnestly  desires  that  the  Butchers' 
Slaughtering  and  Melting  Association  should,  if  possible, 
provide  for  more  humane  methods  of  slaughtering  animal-s 
than  those  now  used,  and  recommend  the  method  practised  at 
Providence."  The  abattoir  committee  has  endeavored  to 
accomplish  this  result,  but  has  not  yet  been  able  to  suggest 
any  new  way  which  commended  itself  to  all  parties  con- 
cerned.* 

It  is  to  be  urgently  desired  that  all  butchers,  now  and  in 
the  future,  slaughtering  within  the  Commonwealth,  be  required 
to  procure  licenses  from  the  local  authorities,  such  licenses  to 
be  at  once  revoked  in  case  of  gross  violation  of  the  laws, 
which  should  be  made  very  stringent  as  regards  cleanliness. 

Some  action  is  also  recommended  by  this  Board  requiring 
all  butchers  of  cattle  and  sheep,  within  the  metropolitan 
district,  to  conduct  their  business  on  the  premises  of  the 
Butchers'  Slaughterino^  and  Meltins"  Association. 

The   Board   desire   also   to   repeat   their   request   for   the 


*  The  pole-axe  used  in  Great  Britain,  and  the  slauc/htei-ing-mask  described  in  the 
paper  in  tliis  report  in  "Our  Meat  Supply,"  have  been  sent  for  hy  the  Board,  and  it  is 
earnestly  hoped  that  one  of  these  instruments  may  he  found  to  answer  all 
requirements. 
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» 

appointment  of  an  inspector,  with  an  adequate  salary 
to  be  paid  by  the  State,  whose  duty  it  shall  be  to  supervise 
the  transportation  and  delivery  of  live-stock,  and  to  inspect 
animals  and  meat  for  our  markets,  under  such  limitations  as 
may  be  from  time  to  time  deemed  best. 


"Little  Pond,"  in  South  Beainteee. 

In  the  latter  part  of  October,  the  Board  received  a  petition 
from  fifty-six  residents  in  South  Braintree,  representing  that 
"Little  Pond,"  so  called,  is  at  certain  seasons  of  the  year  so 
far  drained  of  its  water,  in  order  to  supply  power  to  several 
manufactories,  as  to  expose  to  the  air  a  large  portion  of  its 
bed,  covered  with  decomposing  vegetable  matter,  thereby 
causing  disease  and  discomfort.  The  case  was  investigated, 
and  it  was  ascertained  that  disease,  and  in  some  cases  death, 
were  probably  due  to  this  cause,  but  it  was  decided  that  this 
Board  has  no  authority  in  the  matter. 

This  is  one  case  of  many  illustrating  the  imjportance  of 
comprehensive  toj)Ographical  surveys  of  the  State. 

The  subjects  of  the  papers  presented  this  year  are  the 
following : — 

Inebeiate  Asylums  oe  Hospitals. 

By  Henry  I.  Bowditch,  M.  D.,  Chairman  of  the  Board. 

In  this  paper  the  line  has  been  drawn  between  vicious  and 
morbid  drunkenness ;  only  it  must  not  be  forgotten  that  the 
former  may,  if  persisted  in  for  a  long  time,  engender  actual 
disease,  and  finally  become  the  latter. 

The  writer  suggests  a  means  of  dealing,  through  inebriate 
asylums,  with  one  of  the  most  troublesome  questions  of 
the  day,  and  we  trust  the  community  will  give  the  matter 
thoughtful  consideration.  The  success  of  such  asylums 
in  other  places,  proves  their  feasibility;  and  it  is  hoped 
that  their  establishment,  by  making  our  ideas  of  respon- 
sibility more  precise  in  at  least  one  point,  will  tend  to 
diminish  rather  than  increase  the  present  unfortunate  uncer- 
tainty of  punishment  for  crime. 

In  proof  of  their  estimate  of  the  importance  of  this  subject, 
the  Board  has  passed  the  following  resolution  : — 
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Voted,  That  this  Board  earnestly  and  unanimously  recommend  to 
the  legislature,  as  a  sanitary  measure  of  the  highest  importance,  the 
establishment  or  endowment  of  one  or  more  Inebriate  Asylums  or 
Hospitals. 

The  Value  of  Health  to  the  State. 

By  W.  E.  BoARDMAN,  M.  D.,  of  Boston. 

The  subject  of  this  paper  has  interested  statisticians  in 
Europe  for  some  years,  and  it  has  lately  received  careful 
attention  in  all  parts  of  the  enlightened  world.  Whether  all 
disease,  or  any  class  of  diseases,  can  be  prevented  or  "  stamped 
out "  or  not,  the  experience  of  all  countries  has  shown  incontest- 
ably  that  the  death-rate  may  be  very  sensibly  diminished  by 
attention  to  sanitary  laws ;  and  the  writer  has  shown  in  this 
article  that  the  State  can  aiford  to  spend  some  millions  of 
dollars  in  saving  to  itself  the  immense  losses  now  occasioned 
by  disease  and  consequent  poverty  in  its  citizens.  It  is  but 
fair  to  say,  that  these  estimates  of  loss  are  based  upon  the 
supposition  that  all  persons  are  steadily  at  work  except  when 
they  are  sick,  and  that  it  is  not  possible  to  estimate  to  what 
degree  a  certain  amount  of  disease  belongs  as  much  to  the 
.plan  of  nature  as  does  death. 

JSTevertheless,  it  is  clear  that  money  judiciously  spent  by 
the  State  in  sanatory  works,  is  returned  to  it  many  fold  in  the 
welfare  of  the  people. 

It  adds  not  a  little  to  the  results  reached  in  this  paper,  that 
the  estimates  on  which  they  are  based  have  been  set  rather 
low. 

On  the  Transportation  of  Live-Stock. 

By  J.  C.  HoADLEY,  Esq.,  of  Lawrence,  Member  of  the  Board. 

This  essay  will  commend  itself  to  all  persons  interested  in 
cattle  transportation,  whether  financially  or  from  a  desire  that 
the  transportation  and  slaughtering  of  animals  may  be  attended 
with  the  least  amount  of  suffering  possible,  and  be  conducted 
in  a  way  to  secure  to  the  community  the  best  meat.  Especially 
may  it  be  urged  upon  the  notice  of  drovers  and  officers  of 
railroads  whereon  cattle-trains  are  run.  In  a  financial  point  of 
view,  it  will  be  well  for  all  such  persons  to  carefully  study 
the  facts  and  tables  given  by  the  author,  and  thereby  save 
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themselves  from  loss.  The  subject,  too,  invites  the  attention 
of  authorities,  in  view  of  the  necessity  of  proper  supervision 
by  the  State,  in  order  to  prevent  abuse  and  loss. 

Our  Meat  Supply  and  Public  Health. 

By  C.  F.  FoLSOM,  M.  D.,  of  Boston,  Secretary  of  the  Board. 

In  this  paper  are  considered  the  various  diseases,  parasitic 
and  others,  Avhich  affect  the  quality  of  butcher's  meat  consid- 
ered as  an  article  of  food  for  man.  The  present  opinions  of 
experts  in  reference  to  other  conditions  in  which  animal  food 
is  sometimes  found,  and  some  facts  bearing  upon  the  question 
of  its  suitableness  for  our  markets,  are  also  shown. 

Meat  is  divided  by  the  writer  into  three  classes. 

First.  That  which  is  unquestionably  of  first-rate  quality 
and  from  animals  perfectly  sound  and  healthy. 

Second.  That  which  is  innutritive  or  lacking  in  the  quali- 
ties which  the  best  meat  should  possess ;  and  inspection  is 
urged  for  this  on  economic  grounds. 

Third.  That  which  is  positively  harmful  or  dangerous  ; 
and  in  this  case  inspection  is  recommended  as  being  necessary 
on  sanitary  grounds. 

Finally.  The  only  safe  way  with  regard  to  pork  is  shown 
to  consist  in  never  eating  it  unless  thoroughly  cooked. 

The  Brighton  Abattoir,  etc. 

In  the  report  from  Mr.  Meriam  will  be  found  interesting 
facts  with  regard  to  the  abattoir.  The  daily  average  amount 
of  meat  used  by  each  individual  of  the  six  hundred  thousand 
supplied  by  Boston  markets  is  estimated,  from  this  report  and 
from  other  sources,  to  be  about  eleven  ounces. 

Appended  to  this  report  will  be  found  the  Eegulations  of 
the  Butchers'  Slaughtering  and  Melting  Association,  tlie 
Revised  Sanitary  Regulations  of  the  State  Board  of  Health, 
an  analysis  of  butter  made  from  suet,  and  the  two  Acts  in 
regard  to  establishins:  abattoirs. 
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On   the   Composition   of   the   Air   or   the    Ground 
Atmosphere. 

By  Wm.  RiPLET  Nichols,  Professor  of  General  Chemistry  in  the  Massachusetts 
Institute  of  Technology. 

Professor  Nichols  has  given  the  results  of  careful  experi- 
ments, in  order  to  determine  the  composition  of  the  air  in  the 
soil  at  different  places  and  under  different  conditions  of  tem- 
perature, season,  etc.  They  cannot  fail  to  be  instructive  and 
suggestive ;  and,  at  some  future  time,  it  will  probably  be  pos- 
sible to  make  from  similar  but  very  extensive  determinations 
deductions  of  value  to  the  health  and  welfare  of  the  community. 

The  Ventilation  of  Railroad  Cars. 

By  Theo.  W.  Fisher,  M.  D.,  of  Boston. 

Witli  Chemical  Analyses  of  the  Air  in  Gars. 

By  Prof.  Wm.  Ripley  Nicholis,  of  Boston. 

This  subject  is  one  which  interests  the  greater  portion  of 
most  American  communities.  The  length  of  time  passed  by 
many  in  cars,  often  after  a  long  day's  work,  when  the  system 
is  tired  and  in  a  condition  especially  ready  to  be  affected  by 
depressing  agencies,  serves  to  render  the  importance  of  the 
matter  by  no  means  slight.  The  defects  of  our  present  sys- 
tem are  pointed  out,  and  suggestions  are  made  for  the  appli-, 
cation  of  the  remedy. 

Cremation  and  Burial  ;  an  Examination  of  their  Relative 

Advantages. 

By  J.  F.  a.  Adams,  M.  D.,  of  Pittsfield. 

An  interesting  account  of  the  history  of  cremation,  in 
ancient  and  in  modern  times,  will  be  found  here,  with  a  very 
complete  list  of  the  bibliography  of  the  subject. 

The  writer  concludes  that  there  exists  no  necessity,  on 
sanitary  or  economic  grounds,  for  any  change  at  present  in 
our  manner  of  disposing  of  the  dead. 

Many  facts  and  opinions  have  been  collected  showing  the 
arguments  for  and  against  cremation.  It  is  shown  conclusively 
that  cemeteries,  if  managed  with  ]pro])er  care,  may  be  made 
to  conduce  to  the  welfare  of  the  public  by  affording  parks 
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abounding  in  luxuriant  vegetation ;  while  their  cost,  as  com- 
pared with  that  of  cremation,  can  be  a  serious  objection  to 
them  only  in  very  densely-populated  cities.  If  neglected  or 
over-crowded,  or  if  suflfered  to  contaminate  air  or  water  from 
want  of  sufficient  care,  cemeteries  may  become  very  great 
evils. 

At  the  same  time,  there  is  no  real  objection  to  cremation, 
excepting  that  which  arises  from  religious  feeling  or  associa 
tion,  ■  and  which    should  be  respected ;    so   that   individuals 
should  be  allowed  to  choose  in  what  way  their  own  remains 
are  to  be  disposed  of. 

Eegistration  of  Disease. 
The  Board  has  attempted  to  carry  out  for  the  ensuing  year 
a  system  of  registration  of  prevalent  diseases,  which,  it  is 
thought,  will  be  of  interest  and  value  to  physicians  and  to  the 
community,  and  which  has  not  been  attempted  elsewhere. 
One  hundred  and  fifteen  physicians,  carefully  selected  as  being 
in  extensive  practice,  have  kindly  consented  to  make  weekly 
reports  of  the  diseases  prevalent  for  the  week  to  Dr.  F.  W. 
Draper,  as  registrar,  who  suggested  this  plan,  and  who  will 
make  weekly  reports  to  the  Secretary  of  the  Board,  to  be 
published  each  Thursday  morning  with  the  reports  of  mor- 
tality in  the  ''Boston  Journal." 

Health  of  Towns. 
Under  this  head,  will  be  found  interesting  facts.     We  desire 
to  call  attention  especially  to  the  reports  from  East  Boston, 
Salem  and  Woburu,  as  containing  information  of  value  with 
regard  to  drainage  and  sewerage  and  water-supply. 

We  desire  to  express  our  thanks  to  our  correspondents  in 
different  parts  of  the  State,  who  have  reported  to  us  many 
instructive  facts,  and  who  have  entered  so  heartily  into  the 
work  of  preventing  as  well  as  curing  disease. 

We  also  thank  the  registrars  and  city  clerks  in  the  most 
populous  places  in  Massachusetts,  for  their  politeness  in  fur- 
nishing us  the  vital  statistics  which  have  enabled  us  to  prepare 
our  weekly  reports  of  mortality. 

The  Board  has  felt  indebted,  too,  to  physicians   and   to 
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others  interested  in  the  public  health  for  cooperation  and 
assistance  in  many  cases. 

Valuable  books,  pamphlets,  journals,  etc.,  have  been  added 
to  the  small  library  of  the  Board  during  the  year,  chiefly  as 
donations  from  friends.  There  are  also  many  interesting 
papers,  reports,  etc.,  in  manuscript,  which  could  not  be 
replaced  if  lost. 

The  Board  desires  to  respectfully  call  the  attention  of  the 
legislature  to  the  fact  that  it  has  no  suitable  place  for 
keeping  its  property,  and  no  room  for  informal  meetings, 
consultations,  etc.,  with  the  hope  that  it  will  please  your 
honorable  body  to  make  some  provision  in  the  case. 

Thus  far  the  Board  has  failed  to  expend  its  annual  appro- 
priation by  several  hundred  dollars.  We  respectfully  ask 
the  legislature  that  we  may  be  allowed  to  use  this  sum  of 
money  for  the  purchase  of  books,  journals,  maps,  etc.,  to 
constitute  a  library  on  sanitary  subjects ;  provided,  however, 
that  such  expenditure  do  not  exceed  a  total  of  $500  each 
year. 

All  of  which  is  respectfully  submitted. 

HENRY  I.  BOWDITCH. 
RICHARD  FROTHINGHAM. 
JOHN  C.  HOADLEY. 
DAYID  L.  WEBSTER. 
R.  T.  DAYIS. 
T.  B.  NEWHA.LL. 
CHAS.  F.  FOLSOM. 
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INEBRIATE    ASYLUMS    OR    HOSPITALS, 


Br  HENET  I.  BOWDITCH,  M.D., 

Chaikman  of  the  Board. 


INEBRIATE  ASYLUMS  OR  HOSPITALS. 


To  the  Members  of  the  Massachusetts  State  Board  of  Health. 

Gentlemen  : — A  few  clays  only  before  the  last  fatal  ijluess 
of  our  excellent  friend  and  co-laborer,  Dr.  Derby,  he  urged 
me  to  prepare  an  article  on  State  Inebriate  Asylums.  I  did 
not  then  agree  to  his  proposition,  but,  since  his  death,  I  feel 
that  a  duty  is  laid  upon  me  to  carry  forward  any  objects  he 
had  at  heart.  Surely,  no  man  I  have  ever  known  devoted 
himself  with  a  more  self-sacrificing  love  or  with  a  more  intel- 
ligent zeal  for  a  cause  than  he  did  to  that  which  we  advocate  ; 
viz.,  the  improvement  of  the  public  health.  Any  proposi- 
tion, therefore,  made  by  such  a  man,  and  coming  to  me,  as  it 
were,  from  his  open  grave,  becomes  sanctified  by  death,  and 
not  to  be  refused.  Were  I  now  to  decline,  I  should  feel  that 
I  was  recreant  to  the  dying  request  of  a  well-beloved  friend, 
and  false  to  his  noble  example.  Would  that  I  could  hope  to 
prepare  anything  that  would  entirely  commend  itself  to  his 
mature  judgment  and  his  literary  skill.  As  a  tribute  to  his 
dear  memory,  I  dedicate  this  paper,  trusting  that  it  may  be 
of  some  service  to  the  noble  cause  of  temperance. 

The  Subject. 
I  shall  not  confine  myself  closely  to  the  subject  proposed 
by  Dr.  Derby,  although  that,  viz.,  the  necessity  for  the  State 
to  establish  one  or  more  inebriate  asylums  or  hospitals  for 
the  cure  of  drunkards,  will  be  my  chief  aim.  As  in  my 
communications  made  to  you  on  former  occasions,  I  shall 
divide  my  present  one  into  several  parts,  under  dilfcrcnt 
heads. 
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Drunkenness  Now  and  Formerly. 
Drunkenness  is  one  of  the  roots  of  all  evil  to  the  person, 
to  his  family,  his  friends,  and  finally  to  the  State  at  large. 
It  ruins  the  health  of  the  individual  who  indulges  in  it.  It 
fills  our  prisons  with  criminals  who  have  voluntarily  deprived 
themselves  of  reason  before  their  entrance  on  crime.  Our 
State  almshouses  are  crowded  with  its  direct  or  indirect  vic- 
tims, and  they  are  a  great  burden  to  the  tax-paying,  temper- 
ate people  of  the  Commonwealth.  These  statements  seem 
truisms — I  presume  they  will  be  admitted  by  every  one.  The 
records  of  the  police,*  of  our  courts  and  almshouses  fully  sus- 
tain them.  The  facts  are  lamented  by  all  reasonable  persons, 
even  if  they  be  temperate  users  of  alcohol  themselves.  Even 
literature  feels  the  influence  of  the  avowed  or  silent  anath- 
emas passed  at  the  present  day  upon  this  great  curse  of  hu- 
manity. We  find  few  poets  who  now  salute  in  jovial  strains 
the  flowing  bowl.  In  order  to  get  any  fervent  praises  of 
wine,  we  must  go  back  to  those  days  when  to  drink  deeply  was 
esteemed  an  honorable  feat,  and  to  lie  under  the  table  after  a 
dinner  rout  was  not  deemed  unseemly.  Again,  there  can  be 
no  doubt  of  the  truth  of  the  converse  proposition,  viz.,  that 
society  at  the  present  hour  is  permeated  by  the  temperance 
idea  to  a  degree  that  would  appear  ludicrous  to  our  fathers, 
when  drunkenness  passed  with  little  rebuke,  save  from  some 
satirist  like  Hogarth,  of  England,  or  Troost,  of  Holland,  who 
delighted  to  show  out  boldly  upon  their  living  canvas  the 
vices  of  their  ao-e.  The  orrossest  and  most  absurd  actions 
were  done  within  the  memory  almost  of  our  day,  and  they 
were  met  usually  only  with  a  laugh,  as  at  a  mere  practical 
and  natural  joke  committed  while  in  "  one's  cups,"  and  there- 
fore to  be  venially  dealt  with.  No  one  lost  caste  "on 
'change  "  or  in  social  life  by  the  performance  of  acts  which 
would  now  be  deemed  disgraceful  under  similar  circum- 
stances. Exact  justice,  therefore,  to  the  past  and  to  the 
present  times,  must,  I  think,  convince  every  one  that  drunk- 
enness  prevailed  with  the    consent  of  the  community  to  a 

*  From  1864  to  1873  inclusive,  the  yearly  average  of  drunkards  noted  and  recorded 
by  the  police  of  Boston,  was  as  follows  : — During  first  six  years,  17,8-10 ;  during  last 
four  years,  19,472.   (See  Report  by  E.  H.  Savage,  Chief  of  Police,  p.  57,  1873.) 
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much  greater  degree  formerly  than  now.  Almost  all  now 
despise  drunkenness,  many  of  us  loathe  the  idea,  and  would 
consider  the  voluntary  submission  of  ourselves  to  it  as  an 
act  of  the  greatest  self-degradation.  Such  being  the  estimates 
of  drunkenness  formerly  and  now,  let  us  look  a  moment  at 
our  present  opinion  of  the  drunkard  himself. 


Sentimental  Eegard  for  the  Drunkard. 

On  the  threshold  of  this  question  we  meet  with  a  strange 
anomaly  existing  in  this  community.  While  no  one  is  found  to 
defend  drunkenness,  we  find  a  very  sickly  sentimentalism 
about  the  drunkard  on  the  part  of  some  persons.  Perhaps  I 
might  say  that,  on  the  part  of  most  people,  the  opinion  pre- 
vails that  he  is  almost  always  a  diseased  person,  and  there- 
fore is,  under  all  circumstances,  to  be  treated  as  an  invalid, 
with  that  o;entleness  and  forbearance  which  we  exercise  toward 
any  other  invalid.  While  admitting  this  plea  of  invalidism 
in  certain  cases,  as,  for  example,  where  there  is  hereditary 
taint  or  under  the  influence  of  early  instruction  or  neglect, 
and  in  certain  dipsomaniacs,  I  deny  the  legitimacy  of  the 
opinion,  in  a  majority  of  cases  of  drunken  men  or  women. 

Treatment  of  the  Drunkard  by  the  Law. 

A  stranger  anomaly  still,  is  the  fact,  that  while  the  majority 
of  the  community  have  these  sympathetic  views  in  regard  to 
the  drunkard,  the  law  still  holds  up  its  terrors  and  declares, 
for  example,  drunkenness  no  excuse  for  crime.  It  tries,  in 
its  imperfect  way,  to  keep  the  State  from  harm  by  means  of 
various  penalties,  but  it  does  little  or  nothing  toward  reclaim- 
ing the  drunkard  from  his  evil  habits.  On  the  contrary,  the 
law  generally,  after  interfering  with  him,  leaves  him  worse 
than  before.  It  fines  him,  and  he  goes  away  quite  as  much 
disposed  to  get  drunk  as  he  was  previously.  Nay,  more  !  the 
public  fine  has  degraded  him ;  his  self-respect  has  been  seri- 
ously injured  by  this  public  censure.  As  a  means  of  pre- 
venting a  repetition  of  the  offence, -a  fine  is  ludicrously  inoper- 
ative. But  if  the  man  be  unable  to  pay  the  fine,  the  matter  is 
still  worse;  the  culprit  is  then  put  into  confinement  in  jail. 
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often  with  criminals,  thieves,  and  desperadoes  of  all  kinds.* 
Then  and  there  often  begins  his  career  of  real  crime.  More- 
over, the  law  at  this  time  deprives  the  family  of  the  labor  of 
the  father,  and  virtually  lets  it  starve,  without  a  thought  of 
its  misery.  The  law,  as  thus  administered,  seems  to  commit 
a  real  crime  against  the  individual,  while  it  defeats  its  own 
best  endeavor  to  defend  the  community  from  the  evils  of 
drunkenness.  It  may,  I  think,  be  summarily  asserted,  that  it 
does  harm  to  the  culprit,  beggars  in  some  degree  the  family, 
and  fails  in  its  endeavor  to  prevent  intemperance.     '  , 

Hitherto  the  Law  has  made  no  Systematic  Effort  to 
Cure  the  Drunkard  as  one  Diseased. 

Thus  we  find  that  the  State,  by  its  organic  laws,  gives  not 
the  least  assistance  to  the  wretched  victim  of  an  all-eno^rossinor 
vice.  Much  less  does  it  make  any  attempt  to  cure  drunken- 
ness as  a  disease  to  which  some  persons  are  just  as  liable  as 
they  are  to  consumption  or  nervous  diseases,  typhoid 
fever,  etc.,  all  of  which  complaints  are  provided  for  by  the 
establishment  of  public  dispensaries,  hospitals,  etc. 

Meanwhile  a  certain  number  of  persons  in  the  community 
have  gone  in  an  opposite  direction,  and,  filled  with  that  ten- 
derness for  the  drunkard  of  which  I  have  already  spoken, 
seem  to  forget  that  his  acts  of  drunkenness  are  real  crimes 
against  society.  In  order  to  prevent  him  from  going  astray, 
these  persons  would  prohibit  even  the  temperate  and  occasional 
use  of  any  so-called  intoxicating  drinks.  They  virtually  say 
to  the  small  baud  of  drunkards — "  You  cannot  resist  tempta- 
tion, and,  therefore,  the  whole  community  should  give  up  its 
rights,  and  we  mean  to  pass  the  strictest  sumptuary  laws  for 
all  of  us,  in  order  to  prevent  you,  and  a  small  minority  like 
you,  from  going  astray." 

Ajpriori,  it  seems  singular  to  attempt  to  prevent  the  over- 
use of  any  article  by  the  few,  by  shutting  off  from  all  persons 
a  legitimate  and  non-injurious  use  of  the  same  article.  But, 
in  this  way,  for  more  than  twenty  years,  the  State  has  en- 
deavored to  prevent  intemperance  among  the  few  by  prohibi- 
tion to  all.     Moral   suasion,   and   the   early  and  persistent 

*  For  excellent  remarks  upon  this  subject,  see  those  by  Mr.  Savage  in  Police  Report 
of  Boston,  page  30,  et  seq.,  1872. 
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inculcation  of  temperance,  and  fitting  institutions  for  the  cure 
of  the  drunkard  have  been,  comparatively  speaking,  lost  sight 
of,  in  the  vain  hope  of  extinguishing  one  of  the  strongest 
impulses  implanted  in  the  human  frame  ;  viz.,  a  love  for  some 
stimulus,  whether  it  be  tea,  coffee,  tobacco,  or  alcohol,  or 
some  other  of  the  numberless  stimulants  found  on  every  part 
of  the  globe.  Doubtless  some  good  has  been  done  by  pro- 
hibitory laws  in  the  rural  districts,  and  in  some,  perhaps,  of 
the  larger  towns ;  but  this  cannot  be  said  of  their  influence  in 
the  larger  cities,  where  the  universal  and  open  disregard  of 
these  laws,  or  the  secret,  but  not  less  injurious  evasion  of 
them,  has  tended  to  lower  in  the  eyes  of  the  people  their 
estimate  generally  of  law.  Nothing  can  be  more  fatal  to  the 
best  interests  of  a  free  state  than  to  pass  any  enactment 
whereby  the  keenest  reverence  for  law  on  the  part  of  the 
citizen  is  lessened. 

"What  should  we  do  under  the  Present  Circum- 
stances ? 

From  the  foregoing  remarks  it  will  be  seen  that,  in  my 
opinion,  the  present  treatment  of  drunkenness  and  the 
drunkard  by  individual  citizens  and  the  State  laws  is,  to  use 
the  mildest  epithet,  very  imperfect  in  many  respects.  What 
more  can  be  done  in  the  premises  ?  It  would  be  very  pre- 
sumptuous on  my  part  were  I  to  claim  that  I  can  propose  any 
measures  capable  of  coping  effectually  with  this  enormous  evil 
of  intemperance  in  its  blighting  influence  on  the  individual 
and  the  State.  Knowing,  as  my  profession  teaches  me  (and 
modern  science  fully  sustains  the  idea),  the  all-powerful  in- 
fluences of  social  and  climatic  law,  of  hereditary  taint,  and  the 
consequent  peculiarities  of  the  individual,  I  cannot  make  this 
claim,  but  as  discussion  in  a  reasonable  way  is  one  of  the  chief 
sources  of  progress,  I  propose  to  make  a  few  remarks  on  the 
following  questions,  viz.  : 

1st.  What  is  a  drunkard,  and  how  does  he  stand  toward 
the  community  in  a  free  state  ? 

2d.  How  shall  the  drunkard  be  treated? 

If  I  seem  to  write  harshly  of  the  drunkard,  it  is  because  of 
the  harshness  of  truth  itself  in  its  application  to  his  crimes 
toAvard  a  long-suffering  community. 
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The  drunkard  voluntarily  deprives  himself  of  his  highest 
attribute  of  reason.  For  the  time  being,  he  makes  himself  a 
mumbling  idiot,  not  only  incapable  of  doing  rightly  a  good 
action,  but  often  he  may  be  strongly  inclined  to  do  the  vilest 
deeds  toward  those  whom  he  most  dearly  loves,  or  to  any 
stranger  he  may  chance  to  meet.  By  putting  himself  in  this 
condition  he  contaminates  the  life-blood  of  a  free  state,  whose 
very  existence  depends  upon  her  healthy  and  honest  hard- 
working men  and  womanly  women.  If,  then,  any  individual, 
of  either  sex,  voluntarily  resigns  that  manhood,  or  that 
womanhood,  and  makes  himself,  or  herself,  a  wild  beast, 
wallowing  perhaps  like  a  pig,  in  the  gutter  before  the  door  ; 
such  persons  should  be  treated  humanely,  it  is  true,  but  they 
cannot  complain  if  they  be  treated  decidedly  by  the  sovereign 
state  of  which  they  claim  to  be  members.  As  they  volun- 
tarily resign  their  reason,  and  thereby,  for  a  time  at  least, 
destroy  their  power  of  acting  intelligently,  in  their  share  of 
the  public  work,  they  surely  cannot  complain  if  their  mother 
state  sees  fit  to  punish  them,  by  depriving  them,  until  they 
behave  decently  and  rightly,  of  those  very  rights  which  they 
virtually  discard  by  intemperance. 

Drunkards  ought  to  be  deprived  of  Civil  Rights. 

I  submit,  therefore,  that  drunkards,  if  they  be  inveterate  in 
their  habits,  should  be  deprived  of  all  civil  rights,  in  the  same 
manner  that  the  idiot,  the  insane,  the  high  criminal,  are 
deprived  of  their  rights.  I  think  that  the  law  should  allow 
any  one  to  complain  of  the  habitual  drunkard,  and  on  suffi- 
cient proof  being  given  of  the  truth  of  the  allegation  before 
the  proper  court,  said  court  should  decree  civil  rights  to  be 
held  in  abeyance  until  a  radical  cure  be  effected.  The  best 
interests  of  the  State  seem  to  me,  even  in  principle,  not  only 
to  allow  of  this  procedure,  but  to  absolutely  require  it  as  a 
means  of  self-defence,  if  the  republic  is  to  continue  in  a  state 
of  purity.  I  believe  the  period  will  arrive  when,  to  be  drunk, 
even  in  private,  will  be  deemed  a  misdemeanor,  and  to  aj^pear 
in  public  in  a  state  of  intoxication  will  justly  be  considered 
one  of  the  greatest  of  crimes  against  the  good  order  of  the 
State.  Any  one  public  exhibition  of  this  condition  of  mind 
will  then  be  considered  satisfactory  evidence  (unless  valid 
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proof  be  procured  to  the  contraiy)  of  habitual  drunkenness, 
and  as  such  will  render  the  offender  amenable  to  those  highest 
penalties  which  the  State  can  inflict.  For  example,  for  one 
offence  in  public,  I  think  that  such  a  person  should  not  be 
allowed  to  vote,  or  exercise  his  civil  rights,  for  at  least  six 
months,  and  for  a  longer  time  on  a  repetition  of  the  offence. 
This  punishment  may  seem  absurd  to  some,  and  be  opposed 
by  others,  as  wholly  unjust  for  the  amount  of  injury  done  to 
the  State.  Some  earnest  defenders  of  the  lights  of  man  will 
say  that  the  error  of  once  being  intoxicated  in  public  w^ould 
not  deserve  so  serious  a  deprivation  as  that  of  the  right  to  act 
generally  as  a  man  in  civil  life.  There  may  also  be  others 
who,  from  the  way  in  which  they  use  their  own  rights,  will 
think  that  the  deprivation  of  civil  rights  from  a  drunkard,  will 
have  but  little  force  towards  his  cnre.  A  man  who  will  lie  in 
the  gutter  drunk,  is  regardless  of  shame,  and  what  cares  he 
for  civil  rights  ?  I  admit  this  argument  as  of  some  weight  as 
to  the  efficiency  of  the  punishment,  but  deny  the  plea  of  its 
injustice.  But  if  this  plan  fail,  Avhat  then?  Shall  we  have 
recourse  to  a  fine,  or  imprisonment  in  a  jail,  as  at  present,  or 
shall  we,  in  some  cases  at  least,  treat  the  inveterate  drunkard 
as  a  monomaniac,  and  place  him  either  voluntarilj',  or  by  force 
of  law,  in  an  asylum,  where,  under  moral  suasion  and  entire 
removal  from  all  external  temptations,  he  may  be  able  to 
recover  his  manhood, — renew,  in  fact,  his  whole  character, 
and  endeavor  to  be  forever  afterward  an  abstainer  from  every 
species  of  intoxicating  drinks  ?  That  wnll  be  his  sole  hope  of 
salvation.  Upon  these  topics  let  us  have  some  reasoning 
together. 

Fines,  as  we  have  already  decided,  seem  rarely  to  produce 
any  good  effects,  and  our  jails  generally  prove  seminaries  of 
high  learning  in  crime  to  our  drunkards,  and  bring  poverty 
and  wretchedness  to  their  families.  All  means,  at  times,  would 
seem  to  fail  of  preventing  drunkenness  and  of  curing  the 
drunkard.  An  early  training  to  a  manly  temperance  in  our 
youth  is  not  given ;  sincere  moral  suasion  in  later  years  is 
often  neglected,  and  even  prohibitory  laws,  acting  upon  the 
whole  people,  seem  worse  than  useless  in  some  large  conunu- 
nities.  Drunkenness  prevails  on  all  sides.  The  question 
constantly  arises:     What   shall  be  done?     Is  there  no  way 
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open  for  a  union  of  all  who  love  temperance,  so  that  we  may 
escape  from  this  vast  evil  ?  For,  notwithstanding  the  drunkard 
cannot  be  restrained  by  any  means  heretofore  used,  w^e  must 
nevertheless  not  leave  him  at  liberty  to  indulge  in  his  vile 
habit.  We  must  bring  him,  if  possible,  under  his  own  self- 
control.  In  order  to  do  this,  he  must  for  a  long  time,  months 
or  years  perhaps,  be  separated  from  the  evil  influences  to 
which  he  has  been  subjected.  For  the  total  reorganization  of 
his  nature,  he  needs  some  place  of  refuge  to  which  he  can  vol- 
untarily retire,  or  in  which  he  can  be  by  law  placed,  provided 
he  be  too  degraded  and  cannot  make  any  voluntary  efi'ort  for 
reformation.  This  naturally  leads  us  to  the  discussion  of  the 
question  of 

Inebriate  Asylums  or  Hospitals. — State  Institutions. 
Massachusetts  has  never  in  dts  own  behalf,  as  the  guardian- 
mother  of  every  one  of  its  inhabitants,  attempted  to  sustain  an 
asylum  or  hospital  for  the  radical  cure  of  the  drunkard.  It 
has,  it  is  true,  sparingly  aided  from  its  funds  a  well-conducted 
"  Washingtonian  Home,"  in  Boston.  This  institution  has 
been  in  operation  for  the  past  sixteen  years.  Quietly,  but 
very  efficiently  has  it  done  its  most  noble  work.  It  has  been 
liberally  sustained  by  private  charity,  eked  out  by  the  small 
fund  annually  granted  by  the  State.*  During  the  sixteen 
years  that  this  institution  has  been  in  operation,  one  hundred 
and  fifty-seven  thousand  (157,000)  dollars,  have  been  expend- 
ed, or  a  little  less  than  ten  thousand  (10,000)  dollars  annually 
for  current  expenses.  During  this  period  it  has  treated  four 
thousand  two  hundred  and  ten  (4,210)  persons  at  a  cost  of 
about  thirty-eight  (38)  dollars  each.  |  It  is  believed  that  at  least 
one-third  of  the  number  have  been  cured  ;  another  third  have 
been  greatly  improved.  One-third  have  not  been  permanently 
changed  from  their  evil  habits,  but  possibly,  under  increased 
facilities  and  every  convenience  that  a  great  State  could 
provide,  a   number  of  this  last  third  might  be   reclaimed. 

*  The  Washingtonian  Home  and  its  Sixteen  Years  of  Work.  Address,  etc.,  by- 
Otis  Clapp.    1874. 

t  Recently  the  corporation  has  been  enabled  to  erect  a  commodious  building  in 
Boston,  at  an  expense  of  §100,000.  Thus  the  total  expenditure  for  this  corporation^ 
since  its  commencement,  has  been  ^57,000,  of  vrhich  only  §61,000  have  been  given 
by  the  State  in  its  annual  gi-ants. 
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Surely,  this  \>rivate  experiment,  iu  one  county  of  the  State, 
should  give  encouragement  to  tlie  legislature  to  establish  other 
similar  institutions  to  be  sustained  as  works  of  public  neces- 
sity. New  York  has  the  honor  of  being  the  first  State  iu  the 
civilized  world  that  has  established  and  wholly  sustained  a 
State  Inebriate  Asylum.*  Maryland  has  recently  done  the 
same.  Some  other  States  and  countries  are  now  earnestly 
examining  the  subject,  f  England  has  had  its  parliamentary 
committee  and  report.  It  has  summoned  from  this  country 
experts  upon  the  matter.  Connecticut,  Minnesota,  and  the 
Provinces  of  Nova  Scotia  and  Ontario  have  also  had  com- 
mittees on  the  subject.  I  am  not  aware  that  any  movement 
has  yet  been  made  by  the  legislature  of  Massachusetts,  looking 
to  this  desirable  end.  Massachusetts  usually  is  not  a  laggard 
in  any  good  work  tending  to  the  improvement  of  her  citizens. 
I  feel  sure  that  she  will  not  be  in  this  instance,  when  once  she 
comprehends  its  vast  importance.  As  an  individual,  I  take 
the  ground  that  it  is  not  only  the  bounden  duty,  but  it  is  of 
the  highest  sanitary,  as  well  as  moral,  importance  to  the 
State,  to  adopt  any  feasible  method  for  more  thoroughly 
dealing  with  intemperance.  This  vice  so  saps  the  health  of 
individuals  and  of  their  progeny,  that,  as  a  sanitary  measure, 
inebriate  asylums  could  be  urged  upon  the  notice  of  the  State 
with  as  much  reason  as  common  public  hospitals  were  formerly 
demanded  as  public  necessities. 

As  a  matter  of  economy  in  the  expenses  of  the  State,  the 
estabishment  of  these  hospitals  might  be  urged.  A  very  large 
proportion,  now  in  our  almshous,es,  are  there,  either  directly 
or  indirectly,  in  consequence  of  drunkenness.  They  are  there, 
and  virtually  left  to  themselves.  No  one  seems  to  care  for 
them ;  no  one  endeavors  to  lift  them  up,  and  to  raise  them  to 
a  proper  self-respect,  and  to  the  beauty  of  a  life  of  temper- 

*  Fourth  Annual  Report  of  the  managers  of  the  New  York  Inebriate  Asyhim, 
Albany.    1874,  page  5. 

t  The  following  list  comprises,  it  is  believed,  all  the  permanently  organized  Ine- 
briate Asylums  in  this  country.  Some  smaller  ones  may  exist,  of  which  I  have  no 
information.  1.  At  Bingliamton  (New  York  State  Asylum).  2.  New  York  City 
Asylum  (under  Board  of  Charities  of  the  city).  3.  King's  County  Home  for  Inebri- 
ates, Brooklyn,  N.  Y.  4.  Maryland  Asylum,  at  Baltimore,  Md.  5.  The  Sanitarium 
for  the  Treatment  of  Inebriates,  at  Media,  Pa.  6.  Washingtonian  Home,  Chicago, 
111.  7.  Washingtonian  Home,  Boston.  8.  Greenwood  Asylum,  under  Dr.  Albert 
Day  (recently  nearly  destroyed  by  lire),  at  Stonebam,  Mass. 
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ance.  Consequently,  they  and  their  families  are  often  left  to 
regain  an  honorable  status  in  society  as  best  they  may.  By 
putting  them  into  the  hospitals  I  advocate,  we  shall  not  only 
support  them,  as  we  do  now,  but  we  shall  restore  a  large  per- 
centage of  them  to  the  rank  of  honorable  citizenship,  and  they 
and  their  families  will  become  a  part  of  the  working  force  of 
the  State,  instead  of  being  an  incubus  upon  it,  as  they  now 
are.  And  we  shall  gain  these  desirable  ends  without  a  much 
greater  expenditure  of  funds  than  we  now  make  for  a  compar- 
atively futile  purpose.* 

Classification  of  Drunkards  in  Asylums. 

Drunkards  may  be  divided  into  different  classes,  needing 
different  treatment.  Doubtless  each  individual  has  his  own 
peculiar  character  and  tendencies.  Hence,  each  drunkard 
should  be  managed  so  as  to  meet  his  peculiarities,  in  the  same 
manner  that  physicians,  while  guided  by  general  principles  of 
action,  have  to  adapt  their  treatment  to  each  special  case 
among  their  patients. 

Amono;  these  classes  of  drunkards  I  will  name  the  fol- 
lowing : 

Some  have  hereditary  tendencies  to  the  vice,  and  they  are 
the  most  difficult  of  radical  cure.  The  family  taint  seems  at 
times  to  fairl}^  overcome  all  efforts  of  the  individual.  Unless 
a  great  determination  to  become  temperate  be  made  by  the 
drunkard  himself,  and  the  wisest  course  be  pursued  by  the 
friends,  such  a  person  is  doomed  to  spend  a  worse  than  useless 
life,  disOTficeful  to  himself  and  a  source  of  endless  sorrow  to 
his  friends.  Others  again  seem  to  have  periodic  fits  of  an  in- 
sane desire  for  drink.  They  will  be  perfectly  sober  and  excel- 
lent men  and  women  for  several  months,  when  suddenly,  either 
from  great  sorrow,  or  some  more  trivial  cause,  or  from  help- 
less subjection  to  instinct,  the  liquor  is  seized  upon  to  "  drown 
care."  The  poor  wretch  then  makes  himself  a  brute  for 
several  days  or  weeks,  until  generally  the  stomach  loathes  all 
food ;  and  even  the  liquor,  previously  gloated  upon,  becomes 
wholly  distasteful.  Not  infrequently  the  attack  terminates  in 
that  state  called  in  common  language  "  the  horrors."   Nothing 

*  We  refer  to  the  Appendix  to  this  paper  for  ample  confirmation  of  the  propriety  of 
establishing  inebriate  asylums  on  economical  as  well  as  moral  grounds. 
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can  be  more  pitiable  than  the  condition  of  a  human  being 
when  reduced  to  this  dire  extremity.  Trembling  in  every 
muscle,  his  wild  face  is  the  fair  index  of  the  mind.  He  is 
no  longer  the  drivelling  idiot,  but  a  "horror "-struck  maniac, 
urged  b}^  terrible  dreams  in  which,  perhaps,  his  best  friends 
seem  acting  the  part  of  fiends,  while  their  gentlest  move- 
ments to  overcome  his  terror  appear  to  him  brutal  attacks 
upon  his  liberty  or  life.  He  trembles,  and  flies  affrighted 
from  imaginarj^  demons  who  are  pursuing  him.  He  is  in  hell, 
even  when  surrounded  by  loving  attendants,  who  vainly 
endeavor,  by  caresses,  to  soothe  him  in  his  fright.  I  wish  I 
could,  like  the  Spartans  of  old,  introduce  ever}^  young  drinker 
into  the  presence  of  a  poor  wretch  when  in  the  height  of  a 
paroxysm  of  delirium  tremens  ;  and,  if  the  youth  did  not 
become  a  temperance  devotee  from  that  moment,  he  would 
not  be  moved  by  any  argument.  If  he  could  be  persuaded  to 
act  as  an  attendant  through  these  few  days  of  horror,  and 
vainly  endeavor  to  restrain  the  wild  delirium ;  if  he  could  see 
the  fear  manifested  by  the  victim,  and  watch  the  sudden 
approach  of  death,  or  the  slow  process  of  cure  with  entire 
prostration  of  physical  and  intellectual  powers,  the  lesson 
would,  I  am  sure,  be  a  good  one. 

A  third  class,  from  want  of  an  early  training  in  a  manly 
temperance,  or  from  evil  companionship,  fidl  into  habits  of 
intemperance.  By  temperance,  in  this  climate  and  country, 
I  mean  total  abstinence  in  childhood,  and  only  the  occasional 
use  of  winenn  youth,  when  need  of  body  requires  it,  and  in 
subsequent  life,  the  more  frequent,  but  still  moderate,  use  of 
alcohol  when  health  or  strength  call  for  it. 

Again,  it  is  essential,  in  any  definition  of  drunkards,  for  the 
purpose  of  ulterior  treatment  in  asylums,  to  consider  the 
relative  amount  of  culture  and  refinement,  or  the  reverse, 
among  the  different  classes.  I  know  that  we  are  accustomed 
to  consider  all  men  as  equals  in  this  country ;  and  yet,  save 
in  God's  presence,  and  before  human  law,  where  all  have  equal 
rights,  there  never  was  a  more  flagrant  abuse  of  terms,  or  a 
greater  falsehood  laid  down.  Of  all  persons  born  into  this 
world,  no  two  are  exactly  equal,  physically,  intellectually, 
morally,  or  in  the  surroundings  of  their  birth.  These  facts 
have  immense  influence  on  all  subsequent  "development,  from 
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the  cradle  to  the  grave,  and  they  must  be  considered,  in  any 
arrangements  to  be  made,  in  the  treatment  of  drunkards. 

Finally,  the  intemperate  may  be  divided  into  two  more 
classes,  viz.:  those  who,  being  fully  aware  of  their  desperate 
condition,  have  made  up  their  minds,  and  are  anxious  to 
use  any  and  all  means  for  a  radical  cure  ;  2d,  another  class 
who,  though  aware  of  their  degradation,  have  not  the  moral 
courage  to  withstand  temptation,  or  who  brutally  refuse  to 
leave  off  drinking.  Taking  either  of  these  ca;tegories  of 
drunkards,  let  us  see  what  is  necessary  to  meet  their  necesi- 
ties,  in  an  asylum  for  their  cure. 

I  think  arrangements  could  be  made  in  inebriate  asylums, 
as  at  all  hospitals,  for  private  apartments  and  public  wards. 
Out-of-door  arrangements,  such  as  farm  work,  and  work  in 
mechanic  shops,  or  the  more  quiet  pleasures  of  intellectual 
pursuits,  are  likewise  called  for. 

It  seems  to  me  that  at  least  one  asylum  should  be  forthwith 
erected,  or  adequately  endowed,  by  this  State.  Eventually, 
when  the  ideas  connected  with  such  a  building;  become  more 
thoroughly  digested  by  the  people,  we  shall  need  more,  in  order 
to  classify  the  inmates  ;  certainly,  so  far  as  to  partially,  or  per- 
haps wholly,  separate  those  who  voluntarily  seek  the  asylum 
from  others  who  are  compelled  to  go  there  by  law.  I  think, 
still  further,  that  it  would  be  advisable  to  allow  those  able  to 
pay  for  larger  and  more  commodious  apartments,  and  fuller 
attendance,  to  do  so,  in  the  same  way  as  the  McLean  Asylum 
provides  the  "Appleton  Ward."  Li  this  way  we  could  give 
a  more  home-like  feeling  to  some  persons  than  can  possibly 
be  obtained  in  a  large  ward.  I  should  hope,  however,  that 
in  everj^  asylum  there  would  be  an  opportunity  for  all  to  meet 
on  a  common  ground  of  the  lecture  room,  the  church,  the 
library,  and  reading-room.  I  should  wish  for  this  amount  of 
intercourse,  because  I  would  have  the  asylum,  as  much  as 
possible,  like  the  world  at  large,  save  in  one  particular,  viz., 
there  should  be  such  a  total  abstinence  from  liquor  as  would 
gladden  the  heart  of  the  warmest  friend  of  prohibition.  I 
would  scarcely  ever  use  alcohol  in  any  form,  even  medicin- 
ally, and  as  a  lotion,  and  never  (if  possible  to  avoid  it  with 
safety  to  human  life)  should  it  be  taken  internally,  within 
the  walls  of  an  inebriate  asylum. 
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Sites  for  the  Asylum. 

They  should  be  in  the  interior  of  the  State,  in  a  fertile  spot, 
where  farming  would  be  possible  and  easy.  They  should  be 
removed  from  the  noises  and  temptations  of  the  city,  but 
easy  of  access  by  rail.  The  grounds  should  be  extensive,  and 
well  laid  out  in  roads,  bridle,  and  foot  paths.  They  should 
have  woods  near  or  upon  them.  The  sites  should  be,  if 
possible,  among  the  most  beautiful  and  healthful  in  the  State  ; 
they  should  command  extensive  views,  so  that  the  first  sight  that 
would  greet  the  eyes  of  the  inmates,  with  every  morning  light, 
should  be  such  as  to  excite  pleasant  and  grateful  thoughts. 
The  houses  should  be  commodious,  of  medium  size,  and  not 
expensively  or  luxuriously  built.  They  should  be  airy,  and 
bathed  in  sunlight  all  day  long  ;  ample  space  should  be  aflbrded 
by  them  for  walking  aud  exercise  in  all  weathers,  by  means  of 
piazzas,  or  covered'  corridors,  carriages,  etc.  These  sites 
should  be  recommended,  as  by  law  now  provided  that  all 
sites  for  public  institutions  should  be,  by  the  State  Board  of 
Health,  with  especial  reference  to  the  various  sanitary  condi- 
tions best  fitted  for  mind  and  body.  In  a  word,  I  Avould  have 
every  arrangement  in  and  outside  of  the  houses  so  made  as 
to  produce  cheerfulness  and  brightness.  A  tranquilizing,  but 
not  sad,  influence  should  permeate  and  surround  the  whole. 

Employments  of  the  Inmates, 
A  large  farm  should  be  connected  with  each  institution. 
This  should  be  under  the  direction  of  an  experienced  farmer, 
who  should  ask  the  services  of  volunteers,  or  should  require 
of  non-paying  inmates,  whether  voluntary  ones  or  those  put 
there  by  law,  a  certain  number  of  hours  of  work  each  da3^ 
This  work  would  be  beneficial  to  the  worker,  and  while  it 
would  produce  a  certain  amount  of  the  food  for  the  establish- 
ment, it  would  also  aid  in  the  proper  discipline  of  the 
inmates.  Immediately  around  the  house  should  be  planted 
flower-beds,  similar  to  those  seen  everywhere  in  England, 
which,  kept  in  order  by  the  inmates,  would  contribute  much  to 
the  pleasure  and  healthful  activity,  if  not  actual  profit,  con- 
nected with  the  house. 
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WorJc-Shojjs. 

Work-shops,  in  which  cnrpcntering,  joining,  painting  of  all 
kinds,  and  turning  in  iron  and  wood,  could  be  carried  on, 
should  be  in  constant  operation.  They  should  be  the  general 
repair-shops  for  the  institution.  Of  course,  skilled  workmen 
should  superintend  ;  but  the  object  being  to  afford  interesting 
work  to  inmates,  all  should  be  urged  to  avail  themselves  of 
the  privilege  of  more  or  less  active  work  therein  afforded. 
Those  who  by  law  may  be  confined  should  be  required  to 
labor,  and  might  be  taught  some  useful  trade,  which  would 
help  support  them  on  leaving  the  asylum.  Amongst  others, 
I  should  hope  the  printer's  trade  would  not  be  neglected.  A 
journal,  published  by  the  patients,  would  be  one  of  the  most 
effective  means  of  pleasure  and  improvement  for  all. 

Amusements. 
There  should  be  amusements  of  every  kind  ;  billiard  rooms  ; 
bowling  alleys  should  be  open ;  base  ball,  cricket,  foot  ball, 
and  croquet  should  be  encouraged  by  the  superintendent. 
The  superintendent  and  his  wife  should  likewise  be  persons 
capable  of  preparing  evening  entertainments,  charades,  whist- 
parties,  readings,  recitations,  lectures  and  concerts.  Occa- 
sional private  conferences  of  the  patients  might  be  held,  at 
which  personal  experiences  might  be  told,  in  full  confidence 
of  the  entire  sympathy  of  all  present ;  to  these  no  outsider 
should  ordinarily  be  admitted.  Many  a  word  of  encourage- 
ment and  of  abounding  hope  might  be  given  at  these  friendly 
meetings  by  those  who  have  been  through  the  "  slough  of 
despond,"  and  may  have  overcome  all  difficulties.  Some 
poor  soul,  still  struggling  with  the  trials  attendant  on  a  weak 
nature,  and  while  staggering  almost  in  despair  of  ever  reach- 
ing any  sure  foot-hold,  from  which  to  begin  anew  the  work 
of  life,  would  gain  at  such  meetings  the  requisite  courage  and 
strength.  If  possible,  I  would  have  a  band  of  music  from 
among  the  residents,  led^  by  an  experienced  music-teacher. 
An  adult  school  should  be  open  daily  for  the  instruction  of 
those  ignorant  of  the  common  rudiments  of  learning.  Assist- 
ants in  this  school,  as  teachers,  I  should  expect  would  be 
sometimes  found  among  the  patients.    A  wise  superintendent 
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would  gently  but  earnestly  urge  this  duty  of  teaching  upon 
those  of  the  inmates  who  have  better  cultivated  minds,  placing 
it  upon  the  high  ground  of  mutual  benefit,  to  the  teacher  and 
taught ;  for  surely  no  employment  tends  more  to  develop  the 
intellect  and  all  manly  qualities,  than  self-forgetful  instruction 
given  to  those  less  wise  than  ourselves.  The  name  of  teacher, 
Agassiz  considered  the  highest  title  he  could  assume. 

Superintendent. 

This  man  should  be  of  a  large  and  high-toned  nature.  He 
must  be  able  to  look  upon  all  the  inmates,  however  de- 
graded they  may  be  at  entrance,  as  fellow-mortals,  born 
under  the  same  laws  as  those  which  brought  himself  into 
existence,  and  therefore  his  own  self-respect  should  lead  him 
to  treat  those  committed  to  his  charge  with  respect  as  well  as 
with  authority.  He  should  do  all  his  work  under  a  solemn 
sense  of  responsibility  to  God  and  to  man ;  he  should  be  no 
bigot  of  a  sect.  He  should  not  try  to  proselyte  to  certain 
dogmas  of  belief,  but  to  gently  lead  all  to  temperance.  His 
object  should  be  to  induce  all  under  him  to  act  up  to  that 
inner  light  that  dwelleth  in  every  human  being,  and  which 
tells  him  that  an  honest,  true  and  temperate  life  is  the  only 
one  worth  pursuing.  He  should  have  a  finely-cultivated 
intellect,  and  he  should  be  in  perfect  health  of  body,  otherwise 
his  important  duties  would  be  likely  to  sufi^er. 

Dyspepsia,  or  debility  of  mind  or  body,  are  always  antago- 
nistic to  authority  and  to  a  true  estimate  of  life  in  others. 
His  presence  should  be  a  benediction  as  well  as  a  power. 

Such  a  man  would  have  equal  laws,  but  no  tyranny.  His 
word,  having  been  once  declared,  under  the  best  light  he  can 
get,  would  govern  all  with  justice  and  mercy.  No  common 
man  could  take  the  place.  He  should  be  selected  by  trustees 
appointed  by  the  governor  and  council,  and  be  removable  at 
the  pleasure  of  the  trustees,  under  whom  he  would  act.  We 
have  very  few  in  the  community  capable  of  taking  the  place ; 
there  are  doubtless  many  persons  who  would  seek  the  place 
for  the  salary,  and  for  the  gratification  of  a  petty,  though 
perfect,  authority  the  ofiice  would  confer. 

If  possil)le,  a  man  who  has  had  experience  should  be  first 
selected,  and  his  deputy,   chosen   or  nominated  by  himself, 
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should  be  gradually  initiated  into  all  proper  methods  of  con- 
ductinoj  the  establishment.  The  whole  should  be  under  the 
general  direction  of  some  non-political  body  of  trustees, 
appointed  by  the  executive  of  the  State.  Believing  that  the 
treatment  of  intemperance  is  one  of  the  greatest  subjects  this 
Board  can  consider,  and  looking  to  the  far  future,  rather  than 
to  the  present,  I  think  that  the  duty  of  superintending  these 
establishments,  and  of  nominating  the  proper  persons  to  be 
resident  superintendents,  might,  with  propriety,  be  vested  in 
the  State  Board  of  Health.  I  hold  this  opinion  upon  these, 
among  other  reasons,  that  might  be  adduced  for  this  sugges- 
tion, viz.  :  First :  that  in  the  original  Act  establishing  this 
Board,  the  legislature  ordered  the  Board  from  time  to  time 
to  report  upon  the  uses  of  alcoholic  liquors  by  the  community, 
and  for  the  prevention  of  intemperance  ;  and  second  :  because 
by  the  same  act  the  Board  was  directed  to  advise  with  the 
government  on  the  selection  of  sites  for  public  institutions ; 
and  third  :  because  by  its  constitution  the  Board  will  generally 
be  removed  from  party  politics  and  partisanship. 

Attendants. 

These  should  all  be  selected  with  especial  reference  to  the 
moral  rather  than  the  physical  objects  of  the  place,  and  no  one 
should  ever  be  appointed  to  fill  any  place  who  was  not  fully 
alive  to  the  high  objects  proposed,  and  hopeful  of  good  from 
the  general  work  of  the  institution. 

As  srreat  care  should  be  used  in  the  selection  of  these 
persons  as  is  now  taken  in  the  choice  of  attendants  in  hospitals 
for  the  insane.  The  superintendent  should  nominate  them 
to  the  trustees,  and  should  be  held  strictly  responsible  for 
their  good  behavior. 

Religious  Instruction  and  Worship)  in  the  Place. 
I  would  have  services  at  certain  periods,  conducted  by 
clergymen  of  the  various  denominations,  or  by  laymen. 
No  dogmas  should  be  preached,  but  the  sole  object  should 
be  to  lead  the  inmates  to  a  proper  self-respect,  by  raising 
in  each  a  lively  sense  of  his  own  responsibility  to  God  and 
to  mankind  for  the  proper  care  of  his  own  body,  by  living 
a  temperate  life ;  even  this  latter  point  should  be  rather  indi- 
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rectly  than  directly  advocated.  For  I  would  not  willingly 
offend  by  a  religious  act  the  self-esteem  of  a  patient  in  the 
asylum.  No  one  should  be  obliged  to  attend  these  services, 
and  no  one,  for  non-attendance,  should  suffer  in  the  estimation 
of  any  one  or  have  different  treatment  in  consequence  of  such 
absence. 

Penal  AsTLtiMS. 
In  all  I  have  thus  far  suggested,  I  have  supposed  an  insti- 
tution in  which  the  inmates  have  rather  a  voluntary  than  a 
forced  residence.  It  may  be  asked,  how  I  would  manage 
those  incorrigible,  brutal  drunkards,  who  go  to  the  place 
from  no  will  of  their  own,  but  simply  when  forced  to  do  so 
by  the  arm  of  the  law.  It  is  evident  that,  at  first,  it  will  be 
necessary  to  use  more  restraint,  but  even  with  these  poor 
wretches  I  hope  that  an  able  and  skilful  superintendent 
would  soon  be  able  to  relax  all  penal  arrangements. 
Especially  could  this  be  done  if  the  court,  when  sending  the 
victim  to  the  asylum,  should  let  him  distinctly  understand 
that  if  he  attempt  to  escape,  without  permission,  or  behave 
in  a  manner  unbecoming  the  institution,  he  will  be  summa- 
rily sent  to  a  house  of  correction,  or  otherwise  more  severely 
treated. 

Asylum  Accommodations  for  Women. 
In  my  preceding  remarks  I  have,  while  considering  chiefly 
asylums  for  men,  made  many  suggestions  that  are  equally 
applicable  to  institutions,  or  parts  of  institutions,  which 
would  be  devoted  to  the  treatment  of  females.  Of  course 
the  superintendent  of  a  female  institution  or  department  of  a 
general  asylum  should  be  a  woman.  Some  modifications  of 
employments  would  likewise  be  necessary,  but  the  general 
principles  of  treatment  of  the  male  and  female  drunkard 
would  be  identical. 

Eeports. 
Annual  reports  to  the  legislature  should  be  made  by  the 
trustees  early    in  the    legislative   year,  with    statements    of 
finances,    and    of  all    other    points    of    interest    naturally 
connected  with  such  an  institution. 
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Conclusion. 

I  have  thus,  gentlemen,  given  you  my  sincere  convictions 
of  what  the  State  ought  to  do  in  one  direction,  at  least, 
toward  stemming  this  frightful  evil  of  intemperance,  which, 
although  perhaps  less  diflused  than  formerly,  and  certainly 
not  permitted  by  society  as  it  was  formerly,  is  nevertheless 
an  evil  of  the  greatest  magnitude  in  Massachusetts.  I 
sincerely  hope  that  the  Board  wi  1  unite  with  me  in  advising 
the  legislature  to  enter  upon  this  plan  of  reformation.  The 
idea,  I  trust,  will  also  commend  itself  to  all  citizens.  No 
one,  even  if  he  be  a  temperate  or  intemperate  user  of  liquor 
or  a  strictly  total  abstainer,  can  object  to  this,  which  has 
been  proved  to  be  a  feasible  plan  for  curing  the  real  drunkard. 

Finally,  I  would  suggest  for  your  consideration  the  follow- 
ing resolution  : — 

Voted,  That  this  Board  earnestly  aud  unauimously  recommend  to  the 
legishiture,  as  a  sanitary  measure  of  the  highest  importance,  the  establish- 
ment or  endowment  of  one  or  more  inebriate  asylums  or  hospitals. 


I  remain,  very  faithfully, 
iend 

HENRY  I.  BOWDITCH. 


Your  friend  and  colleague, 
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APPEOT)IX 

TO  THE  PAPER  ON  INEBRIATE  ASYLUMS. 


Intemperance  as  a  Cause  oe  Pauperism. 

In  December  last,  circulars  from  the  Secretary  of  the  State 
Board  of  Health  were  sent  to  the  overseers  of  the  poor  of  this 
Commonwealth,  requesting  answers  to  the  following  ques- 
tions, and  any  other  information  on  the  subject  involved  in 
them,  in  order  to  complete  investigations  being  made  by  the 
Chairman  of  "the  Board,  Dr.  Henry  I.  Bowditch. 

1.  What  proportion  of  the  inmates  of  your  almshouse  are 
there  in  consequence  of  the  deleterious  use  of  intoxicating 
liquors  ? 

2.  What  proportion  of  the  children  in  the  house  are  there 
in  consequence  of  the  drunkenness  of  parents  ? 

The  number  of  cities  and  towns  in  the  State  is  341,  and 
replies  have  been  received  from  282. 


First  Question. 

Fifty  towns  are  without  almshouses,  supporting  their  poor  in  those  of 
other  towns,  or  in  private  families.  Eighty  towns  report  none  of  this 
class  as  inmates.  The  following  are  the  results  derived  from  the  reports 
of  the  remainder. 

Adult  inmates  directly  and  indirectly  from  th's  cause.  Results  from 
fifty-one  towns. 

AVhole  number  of  inmates, 445 

From  this  cause, 192 

From  other  causes, 253 
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T4 
1 


5  towns, 
3      " 
2      " 

1  town, 

2  towns, 
2     " 

2  " 
2  " 
2  " 
1  town, 
1  " 
1      " 


Proportion  reported  by  these  fifty-one  towns. 

Highest, 

Lowest, 
1  town,  . 
1    " 

3  towns, 
1  town,  . 
1     " 
1     " 

8  towns, 
1  town,  . 
1     " 
1     " 
1     " 
6  towns,  ....  ^ 

1  town, -^ 

Average  percentage  of  adults  from  this  cause,  35-|-- 

Almshouses  having  only  adult  inmates,  and  reporting  only  the  proportion 
from  this  cause.     Thirty-five  towns : 


ir 


Lowest, 

; 

1  town,  . 

u 

1  "       . 

2  towns, 

1% 
1 

3     "       .        . 
2     "       . 
5     "       .        . 
1  town,  . 

Average  perc 

1 

1 

entage  i 

5  towns, 
5     " 
1  town,  . 
4  towns, 

1  town,  . 

2  towns, 
2     " 


Reports  from  almshouses  of  fifty-seven  towns,  giving  only  the  proportion, 


from  this  c; 
Highest, 
Lowest, 
1  town,  . 

1  " 

2  towns, 
1  town,  . 
5  towns, 
5      " 
l|town,  . 
1      "       . 
4  towns, 

1  town,  . 

2  towns, 

3  " 

1  town,  . 


ause,  of  all  inmates,  both  adults  and  children. 

fl  =  92  per  cent. 


1 

2 

If 


Average  percentage,  41. 


10  towns, 

?  — 

4.8  p 

Br  cent. 

1  town,  .        i 

•        A 

1     "       .        . 
1      "       .        . 

1 

1     "       .        . 

4  towns, 

1  town,   . 

\ 

6  towns,          .   • 

\ 

1  town,   . 

i 

1     "       .        . 

1     "       . 

1     "       .        .     .    . 

1 
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Answers  not  proportional. 
9  towns  report  "  one." 
3      "  "       "two." 

1      "  "       "five." 

1      "  'i       "  probably  tea." 

Seventeen  towns.    Number  reported  by  sixteen  towns, — 33 


1  town  reports  "all,  i,  e.  one." 
1      "  "       "  all,  i.  e.  two." 

1      "  "       "all." 


Second  Question. 


90  towns  report, 
86      "  "v 

27      » 


No  children  in  house. 
"None"  from  this  cause. 


Thirty-three  towns  report  one  hundred  and  forty-five  such  children. 

From  drunkenness  of  parents, 105 

«                "             "  both  parents, 23 

"  father,    . 17 


Total, 


145 


Proportional  Answers. 
Fourteen  towns.     Highest,  |f  :=  98  per  cent.      Lowest,  ^  =  33  per  cent. 


1  town, 
1  " 
1  " 
1  " 
1  " 
1     " 


3  towns, 
1  town, 
1  " 
1  " 
1  " 
1  " 
Average  percentage,  72.9. 


II 


Towns  having  no  Almshouses^ 

First  Question. 

Proportional  answers,  five  towns.    Highest,  ^  i:::  50  per  cent.     Lowest, 

1  =  16.7  per  cent. 
2  towns,  .        .        .        .  I     1  town,  .        .        .        .        .  \ 

1  town,  .        .        .        .        .  I     1     "       .        .        .        .     "  .         .| 

Average  percentage,  35.8. 

One  town  reports  as  supporting  no  children,  and  proioortion  as  |  =  40 

per  cent. 
Eight  towns  report  twenty  adults,  viz. : 


3  towns. 


"one"     3 
"  two  "    6 


1  town, 
1     » 


"  five  "    5 


20 


One  town  "  all,"  one  town  nearly  "  all."    One  town  as  lodging  and 
feeding  ten  "  tramps,"  or  vagrants,  per  diem. 
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Second   Question. 
Proportional  answers,  three  towns.     One  town  |^ ;   two  towns  \  ;  average 

62.5  per  cent. 
Nine  towns  report  tliirty-five  cliildren,  viz. : 

2  towns,  3,  ,  '  . 

1  town,  10, 

2  towns,  2,  .  .        . 
1  town,  3,  .  .        . 


6 

1  town,  1, 

10 

1      "     6, 

'  all " 

4 

1      "      5, 

, 

3 

1 

6 
5 

35 


One  town  "  all."    One  town  "  none." 


Outside  Aid. 
By  towns  having  almshouses 

F^,irst  Question. 
Proportional  answers,  including  adults  and  children.     Six  towns 


1  town,  . 

1     "       .        . 

1     "       .        . 

1  town  reports, 


■^^    1  town,  . 

•        .  I    1     "       •        . 

.        .  ill     "       .        . 

Average  percentage,  71.4. 

5  parents  |  1  town  reports, 

Second  Question. 


1 

J'Ar 


3  persons 


Proportional  answers.     Four  towns. 


1  town, 
1     " 


1  town  reports, 
1     " 
1      " 


1  town,  . 
1      " 


Average  j)ercentage,  61.6. 


Total, 


4  chikLen. 
12 


22 


Particular  Answers  'by  Towns. 

Bernardston. — ^No.  1.  One-fourth  of  the  number  and  nearly  half  the  ex- 
pense chargeable  to  whiskey. 

Boston. — ^Nos.  1  and  2.  Deer  Island  Almshouse  and  Hospital.  I  would  an- 
swer the  above  (the  two  questions)  by  saying  to  the  best  of  my  knowledge 
and  belief  per  90  cent,  to  both  questions. 

Our  register  shows  that  full  one-third  of  the  inmates  received  for  the  last 
two  years  are  here  through  the  direct  cause  of  drunkenness.  Very  few  in- 
mates (there  are  exceptions)  in  this  house  but  what  rum  brought  them  there. 
Setting  aside  the  sentenced  boys  (sent  here  for  truancy,  petty  theft,  etc.), 
nine-tenths  of  the  remainder  are  here  through  the  influence  of  the  use  of  in- 
toxicating liquors  by  the  parents.  The  great  and  almost  the  only  cause  for 
so  much  iJoverty  and  distress  in  the  city  can  be  traced  to  the  use  of  intoxi- 
cating diiuk  either  by  husband  or  wife,  or  both. 
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Chelsea. — No.  1.  'We  have  no  almsliouse,  but  are  of  opinion  tliat  fully  oue- 
lialf  of  those  we  aid  as  paupers  become  so  by  reason  of  using  intoxicating 
liquors  as  a  beverage. 

Xo.  2.    The  same  answer  can  be  given  to  this  question. 

Chesterfield. — No.  1.  Seven-eighths  of  all  the  inmates  of  our  almshouse  are 
there  in  consequence  of  the  deleterious  use  of  intoxicating  liquors,  directly  or 
indirectly. 

No.  2.  There  is  but  one  child  that  cannot  be  traced  to  intoxicating 
liquors. 

Chicopee. — No.  1.    Nineteen  out  of  twenty.     If  it  were  not  for  intoxicating 
liquors,  we  should  not  need  any  almshouse. 
No.  2.    Forty-nine  out  of  fifty. 

Danvers. — No.  1.^  We  have  n®  almshouse  in  Danvers.  Our  poor  are  mostly 
supported  in  private  families.  About  one-sixth  of  our  poor  are  made  pau- 
pers by  intoxicating  li(]uors. 

No.  2.  One-half  of  our  children  are  a  town  charge  in  consequence  of  the 
drunkenness  of  their  parents. 

Dedham. — No.  1.  We  have  fifteen  in  our  almshouse,  and  three-fourths  of 
the  whole  at  least  are  there  in  consequence  of  the  use,  by  themselves,  or  others 
on  whom  they  shoiild  have  depended  for  support. 

No.  2.  The  same  proportion  will  apply  to  all  the  children,  and  I  think 
more.  The  same  rule  will  hold  good  to  all  the  poor  outside  the  ahiishouse^ 
and  leave  a  margin,  I  fear. 

Fairhaven. — No.  1.  All  are  directly  or  indirectly  there  on  account  of  the 
use  of  intoxicating  liquors. 

Gardner. — No.  1.    Nearly  one-half. 

No.  2. — Whole  number  that  we  have  had  at  our  almshouse. 

Gloucester. — ^No.  1.  We  have  had  in  our  almshouse  this  year  forty-six  in- 
mates,— thirty-two  adults  and  fourteen  children.  Twenty-six  of  the  adults 
were  there  in  consequence  of  the  use  of  intoxicating  liquors. 

No.  2.  All  the  children,  fourteen  in  number,  that  are  there  and  have  been 
there  for  1874,  were  there  in  consequence  of  drunken  parents. 

Out  of  ab'out  two  hundred  applicants  for  outside  relief  during  the  year, 
fifty  per  cent,  of  them  were  made  poor  directly  or  indireetly  by  the  use  of  in- 
toxicating liquor. 

Hancoelc. — No.  1.  There  has  been  no  public  sale  of  liquors  in  Hancock  for 
several  years,  and  we  therefore  have  no  paupers  and  no  almshouse. 

Haverhill. — No.  1.  We  have  liad  fifty-three  at  our  almshouse  the  past  year  ; 
forty-nine  are  there  directly  and  indirectly  from  intoxicating  liquors.  Thirty- 
two  directly  and  four  from  other  causes  besides  liquors. 

No.  2.  We  have  had  eight  families  at  our  almshouse  with  cliildron,  seven 
on  account  of  intemperance,  one  from  other  causes.  Twelve  children  out  of 
fifteen  are  there  from  drunken  parents,  both  father  and  mother. 

Unntinrjlon. — No.  1.     We  have  no  almshouse,  but  we  have   to    aid  soiuh 
every  year  wliose  poverty  is  partly  or  wholly  chargeable  to  intemperance. 
We  have  tlirce  per.sons  who  are  partly  chargeable  to  intemperauco  now. 
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No.  2.  Tvro  of  tlie  three  above  named  are  cliildren.  We  have  but  five 
who  are  wholly  chargeable  now. 

Number  of  persons,  in  1873,  who  pay  a  poll-tax  only,  is  ninty-one.  Num- 
ber in  1874  is  eighty-five. 

Lexington. — No.  1.  There  are  seven  adults  in  the  house,  four  in  conse- 
quence of  intemperance. 

No.  2.  There  is  but  one  child  in  the  house,  and  that  one  is  owing  to  the 
intemperance  of  both  i^arents. 

We  are  furnishing  aid  to  five  parents  and  twelve  children  outside  of  house, 
intoxication  being  the  cause. 

Ludloxv. — No.  1.    Hospitals,  almshouses,  j)rison3,  we  have  none. 

Lynnfield. — In  my  experience  as  an  overseer  of  poor  for  more  than  twenty 
years,  I  find  a  large  percentage  of  those  brought  to  the  necessity  of  help  from 
the  town  to  haA^e  been  caused  by  the  use  of  intoxicating  liquors.  I  am  also 
happy  to  add,  that  in  the  country  towns,  the  children  of  those  parents  who 
have  been  so  unfortunate  as  to  need  such  assistance,  through  the  influence 
of  our  schools  and  the  changes  in  the  customs  of  society,  are  being  educated 
up  to  a  moral  standard  which  promises  a  better  future  and  less  ijauperism. 

Metluien. — No.  1.  There  are  now  in  the  almshouse  in  this  town  thirteen  in- 
mates. Nine  belong  to  one  family,  which  is  there  temporarily  in  consequence 
of  the  drunkenness  of  the  father.  The  remaining  inmates  (four)  are  not 
there  in  consequence  of  the  deleterious  use  of  liquors. 

No.  2.    All. 

In  my  five  years'  experience  as  overseer  of  the  poor,  I  should  not  estimate 
the  number  of  paupers  fully  supported  by  the  town  of  Methuen,  who  became 
so  by  the  excessive  use  of  intoxicating  liquors,  as  more  than  one-fourth. 

Milford. — Nos.  1  and  2.  At  this  date  (Dec.  14,  1874),  there  are  in  our  poor- 
house  nine  men,  eight  women,  and  eight  children.  Of  the  nine  men,  seven 
are  habitual  drunkards,  two  made  jiaupers  by  drunken  sons,  who  have  sj>ent 
the  property  of  their  fathers,  and  made  them  paupers.  Of  the  eight  women, 
one  is  a  drunkard,  four  others  had  drunken  husbands,  one  a  drunken  father, 
the  other  two  we  cannot  find  out,  not  being  able  to  get  their  parentage.  Of 
the  eight  children,  four  have  drunken  father  aud  mother,  two  drunken 
fathers ;  the  other  two  have  temperate  parents.  Of  the  two  hundred  aud 
fifty-eight  persons  partially  aided  Sept.  1, 1874,  wo  cau  find  but  eight  per- 
sons who  do  not  owe  their  poverty  directly  or  indirectly  to  the  use  of  intox- 
icating liquors. 

Mllhuri/. — No.  1.     Three-fourths  of  them. 

No.  2.  Y\^e  have  no  children  at  almshouse  at  present,  but  all  that  we  have 
had  in  the  past,  to  my  knowledge,  have  been  on  account  of  drunkenness. 

Monroe. — "We  have  no  almshouse  in  town  and  no  drunken  inmates.  No 
paupers  in  town  that  I  know  of. 

Montgomery. — We  have  no  almshouse  in  the  town  of  Montgomery,  but 
three-sevenths  of  our  paupers  were  made  so  from  liquors. 

New  Ashftrd. — This  town  has  but  one  pauper  at  present,  seventy-six  years 
of  age ;  he  has  been  a  drunkard  for  more  than  fifty  years ;  his  son  is  a  drunk- 
ard, and  his  grandson  is  ditto. 
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N^ewtury. — We  have  no  almshouse,  hut  those  that  are  partially  supported, 
and  ahout  one-half  of  the  fully  supported,  are  all  caused  by  intoxicating 
liquors. 

Xorfolk. — I'ortunate  for  our  town,  ^ve  have  no  almshouse,  nor  house  where 
liquor  may  be  obtained,  but  will  give  this  testimony  :  have  never  examined 
any  case  of  pauperism  as  to  its  cause  but  found  drunkenness  as  a  family  disease. 

Pitisfield. — 'So.  1.     About  one-half.  * 

No.  2.    We  have  no  children  in  our  almshouse  except  from  drunken  parents. 

Eaynliam. — uSTo.  1.  The  only  two  fully  supported  by  the  town,  and  one- 
third  of  those  partially  supported. 

Bichmond. — ISo  almshouse,  no  town  paupers  for  the  last  three  years.  We 
have  from  one  to  ten  vagrants  or  "  tramps  "  each  night,  and  many  of  them 
show  the  effect  of  liquor. 

Eoidey. — I  have  been  overseer  of  poor  thirteen  years,  and  think  six- 
eighths  of  our  paui^er  expense  is  caused  by  liquor,  directly  or  indirectly. 

Eiissell. — No.  1.  There  is  no  almshouse  in  Eussell,  but  most  of  those  sup- 
ported become  paupers  on  account  of  Kquor. 

No.  2.     Three-fourths. 

I  believe  that  tobacco  in  all  its  forms  has  more  to  do  in  making  men  in- 
temperate and  drunkards  than  any  other  cause.  Drinking  generally  follows 
the  using  of  tobacco.  Boys  commence  young  in  using  it,  and  drinking  soon 
follows. 

Sandwich. — Of  one  hundred  and  forty-nine  persons  aided  out  of  almshouse 
(sixty-four  adults  and  eighty-five  children),  fifty-five  are  paupers  from  iu- 
temxoerance  (twenty-eight  children  and  twenty-seven  adults).  Not  all  the 
adults  were  themselves  intemperate,  being  widows  and  wives  whose  hus- 
bands are  or  were  drunkards. 

Springfield. — No.  1.  There  are  thirty-one  adults  in  our  almshouse,  and 
twenty-one  were  brought  there  by  intemperance. 

No.  2.  There  are  fourteen  childi-en,  and  thirteen  in  consequence  of 
drunkenness. 

In  addition  to  circular,  I  would  say  that  we  have  lodged  and  fed  eight 
thousand  and  fifty-two  persons  that  we  call  "tramps,"  and  I  can  seldom  find 
a  man  among  them  who  was  not  reduced  to  that  condition  by  intemperance. 
It  is  safe  to  say  nine-tenths  are  drunkards,  though  we  have  not  the  exact 
records ;  also  our-  records  show  that  we  have  aided  outside  the  almshouse 
four  hundred  families,  one  thousand  one  hundred  and  twelve  persons,  out  of 
which  one  hundred  and  twenty-five  families,  four  hundred  and  forty-three 
persona,  were  brought  to  destitution  by  intemperance. 

Stoclciridf/e. — No.  1.  We  have  no  almshouse,  but  one-fifth  of  our  paupers 
are  supported  because  of  such  use. 

Sloufjliton. — ^No.  2.  None  just  now,  but  during  the  iiast  year  one  hundred 
per  cent. 

Walccfii'lil. — We  have  at  the  present  time  fourteen  inmates  of  (uir  alms- 
house.    Of  those,  nine  were  brought  there  directly  by  the  use  of  intoxicating 
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liquors.  Of  tlie  remaining  five,  tliree  were  so  weak  mentally  as  to  be  in- 
capable of  supporting  themselves,  but  whose  condition  was  aggravated  by 
the  use  of  spirituous  liquors.  In  short,  of  the  whole  fourteen,  there  are  but 
two  entirely  free  in  this  respect,  while  nine  of  the  number  were  reduced  to 
th<3ir  present  condition  by  this  pernicious  habit. 

Wales. — We  have  no  almshouse,  but  we  have  one  pauper  that  has  been 
supported  by  our  town  over  forty  years  in  consequence  of  the  intemi^erance 
of  her  husband ;  and  a  son  of  these  j)arties  is  supported  at  the  Northampton 
Hospital  for  the  Insane,  brought  to  his  present  condition  on  account  of  his 
own  and  his  father's  intemperate  habits.  We  have  supported  him  about 
fourteen  years. 

Westfield. — No.  1.     There  are  two  aged  men,  both  in  consequence  of  in- 
toxicating liquors ;  seven  women  ;  four  of  the  husbands  died  drunkards. 
No.  2.    Three  idiotic  boys  ;  their  fathers  are  drinking  men. 

West  Newhury. — No.  1.  One-eighth  part  of  the  inmates  of  our  almshouse 
for  the  past  year  were  there  in  consequence  of  excessive  use  of  intoxicating 
liquor,  and  that  part  indirectly. 

Winchester. — Am  sorry  to  say  that,  of  all  that  receive  aid  from  this  town, 
four-fifths  are  themselves  addicted  to  the  over-indulgence  of  intoxicating 
drink,  or  are  the  families  of  such.  Of  the  seven  that  receive  full  support 
from  the  town,  three  are  confirmed  inebriates,  one  widow  of  an  inebriate, 
two  are  children  of  a  drunken  father,  and  one  from  disability  not  caused  by 
drink. 

Winthro]). — We  have  no  poor. 

Worcester. — No.  1.  From  October  1st,  1873,  to  October  1st,  1874,  there  were 
in  our  almshouse  ninety  persons  in  all,  and  forty-six  of  them  were  sent  there 
from  the  effects  of  intemiierance. 

No.  2.  We  have  in  our  almshouse  seven  children,  all  of  whom  are  there 
from  the  cause  of  drunken  parents. 

Think  can  safely  say  from  records  of  overseers  of  the  poor,  that  fully  forty 
per  cent,  of  the  disbursements  of  the  almoner  of  the  board  have  gone  to 
sustain  drunken  families.  We  have  about  fifty  thousand  inhabitants,  and 
tiear  fifteen  thousand  are  foreigners,  mostly  Irish  and  Canadians. 


State  Institutions. 

South  Boston  (School  for  Idiotic  and  Feeile-minded  Yo^dh). — No.  1.  Probably 
one-third  in  consequence  of  the  indirect  effect  of  the  habitual  use  of  strong 
drink. 

No.  2.  The  parent  or  parents  of  one-sixth  are  avowedhj  drunkards.  The 
real  proportion  i^  much  higher — I  shoiild  say  one  quarter. 

Bridgewater  (State  Workhouse). — No  1.     Two-thirds. 
No.  2.     One-third. 

Glharlestown  (State  Prison). — No.  1.     About  eighty  five  per  cent, 

Lancaster  (Industrial  School). — No.  1.     Aboiit  five  per  cent. 
No.  2.    Aboiit  seventy-'five  per  cent. 
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Kortliampton  (State  Lunatic  Hospital). — No.  1.  Patients  admitted  from  De- 
cember 30th,  1873,  to  October  1st,  1874  (ojie  year):  men,  one  liundred  and 
five  ;  women,  eigbty-eigbt ;  total,  one  hundred  and  ninety-three.  Intemper- 
ance alleged  as  the  cause  of  insanity :  men,  twenty-one ;  women,  three ; 
total,  twenty-four.  Of  at  least  one-half  of  our  patients  we  obtain  no  full 
and  reliable  history.  I  think  it  would  be  fair  to  assume  intemperance  as 
the  main  cause  in  at  least  twenty-four  cases  more. 

Taunton  (State  Lunatic  Asylum). — No.  1.  Without  going  into  close  calcula- 
tion I  should  say,  one-fifth  ;  certainly  as  many  as  that  if  you  include  those 
where  the  use  of  intoxicating  liquors  is  conjoined  with  other  causes  as  here- 
ditary predisposition,  trouble,  etc. 

Teivlisbury  (State  Almshouse).— l^o.  1.     Our  physician  says  three-fom-ths. 
No.  2.    Don't  keep  any  record  by  which  we  can  ascertain. 

Westhorough  (State  Reform  ScJiool). — No.  1.    Two-sevenths. 
No.  2.     One-half  plus. 

Worcester  (State  Lunatic  Hospital). — No.  1.  Five  per  cent,  are  attributed  to 
intemperance,  and  in  a  few  other  cases  intemperance  doubtless  was  one  of 
the  causes.  Of  eight  hundred  and  seven  patients  admitted  during  the  last 
two  years,  just  ten  per  cent,  were  caused  by  intemperance,  and  in  a  few 
others  intemperance  may  have  aided. 


State  "Woekhouse,  Bmdgewatee,  Dec.  14,  1874. 

Chas.  F.  Folsom,  M.D.,  Secretary  of  State  Board  of  Health. 

Dear  Sir  : — Your  circular  is  just  received.  My  answer  to  your  questions 
must  of  necessity  x>artake  largely  of  "guesswork."  The  prisoners  at  this 
institution  are  rath«r  of  the  mild  type  of  criminals.  Most  of  them  sen- 
tenced on  such  charges  as  the  following,  viz.:  "Idle  and  disorderly," 
"Vagrant,"  "Common  drunkard,"  "Lewd,  wanton,  and  lascivious."  The 
first  class,  "  Idle  and  disorderly,"  comprise  I  think  two-thirds  of  the  whole. 
The  children  that  are  here,  sixty  in  number,  are  mostly  illegitimate — were 
born  here  of  mothers  who  were  sentenced  for  being  "  lewd."  From  inform- 
ation received  of  the  inmates  themselves,  I  should  say  seven-eighths  of  the 
adults  were  in  the  habit  of  using  liquor  to  excess. 

I  have  answered  your  questions  somewhat  at  random,  but  think  I  am  not 
much  out  of  the  way. 

Yours  truly, 

N.  Leonard,  Jr.,  *S«pi. 


THE  VALUE  OF  HEALTH  TO  THE  STATE. 


By  W.    E.   BOARDMAN,    M.  D, 

(Of  Boston). 


THE  YALUE  OF  HEALTH  TO  THE  STATE. 


In  ofeneral  terms,  health  is  defined  as  that  condition  which 
results  from  the  harmonious  relations  and  painless  operations 
of  the  organic  functions  of  the  human  system,  and  enables  us 
readily  to  accomplish  the  ends  of  life.  Disease,  too,  is  a 
product  of  organic  functions,  but  of  those  whose  harmony  of 
relation  and  insensible  operations,are  interfered  with.  Health 
and  disease,  like  the  conditions  implied  by  the  terms  strength 
and  weakness,  are  not  simple  entities,  but  they  are  exceed- 
ingly complex,  variously  derived,  comparative  conditions. 
No  one  is  absolutely  well,  nor  is  any  one  diseased  in  all 
respects,  but  every  one  is  more  or  less  healthy  or  diseased. 
Our  estimate  of  the  degree  of  health  or  sickness  is  founded 
upon  the  extent  to  which  our  capabilities  for  performing  the 
ordinary  duties  of  life,  during  our  natural  existence,  are 
interfered  with. 

Since,  then,  the  value  of  a  life  depends  upon  its  accomplish- 
ments, and  these  again  upon  its  capabilities,  the  value  of 
health  to  the  individual  is  self-evident.  It  is  a  fact,  however, 
which  ought  to  be  understood  and  appreciated  by  every  one, 
that  it  is  not  alone  from  his  own  good  health  that  the  indi- 
vidual derives  benefit,  for  the  well-being  of  his  neighbors  and 
associates,  likewise,  is  the  source  of  many,  and  oftentimes  of 
far  greater  advantages  to  himself. 

Public  health  is  merely  the  general  term  for  the  health  of 
large  aggregations  of  persons,  as  distinguished  from  that  of 
the  individuals  ;  but,  at  the  same  time,  it  is  the  expression  of 
the  totality  of  the  individual  conditions.  If  we  apply,  then, 
the  same  reasoning  in  our  estimation  of  the  value  of  a  cor- 
porate body,  an  analogy  which  cannot  be  disputed,  it  appears 
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that  the  prosperity  of  a  town,  city,  state  or  country  stands  in 
immediate  relation  with  its  sanitary  condition.  It  is  obvious, 
therefore,  tljat  there  exists  a  community  of  interest  between 
the  individual  and  the  State  of  which  he  forms  a  part;  and, 
while  the  latter  is  required  zealously  to  watch  over  all  the 
conditions  of  the  health  of  its  members,  as  the  basis  of  its 
corporate  prosperity,  the  individual  ought  always  to  seek  the 
promotion  of  the  well-being  of  himself  and  neighbors,  as  an 
essential  condition  of  his  own  welfare. 

This  mutual  relation,  in  respect  of  health,  between  the  in- 
dividual and  community  was  recognized,  more  or  less,  even 
in  the  remotest  ages,  a  fact  which  is  attested  by  the  fables  of 
mythology,  by  history,  both  sacred  and. profane,  and,  above 
all,  by  the  impressive  stories  which  are  told  by  the  ruins  of 
Babylon,  Jerusalem,  and  ancient  cities  of  Greece,  Egypt,  and 
Italy,  wherein  are  found  monumental  works  which  rival  the 
products  of  modern  sanitary  engineering,  and  point  to  the  fact, 
that  those  nations  which  attained  the  highest  civilization  and 
wielded  the  greatest  influence  over  their  contemporaries 
always  exercised  a  careful  guard  over  their  health.  In  suc- 
ceeding ages,  when  civilization  declined  and  the  unwritten 
period  of  barbarism  was  inaugurated,  all  hygienic  laws  were 
put  to  defiance  in  the  general  destruction  which  prevailed  ;  and 
the  sanitary  lessons  of  previous  ages  were  lost,  to  be  recalled 
in  a  measure  only,  in  the  subsequent  middle  ages,  when  ter- 
rible epidemics  cut  off  one-fourth  of  the  population  of  Europe, 
and,  again,  more  forcibly,  in  the  following  centuries  of  luxury 
and  squalor.  In  later  years,  when  civilization  has  made  such 
great  advances,  crude  hygiene  has  developed  into  the  more 
comprehensive  study  of  the  laws  of  disease  as  they  affect  large 
masses  of  human  beings.  Innumerable  expedients  have  been 
adopted  for  the  amelioration  of  disease  and  the  improvement 
of  health.  The  greatest  minds  have  been  devoted  to  the  in- 
vestigation of  the  origin  of  diseases,  and  inventive  genius  has 
been  stimulated  to  the  utmost.  Yet,  to-day,  we  can  hardly  do 
more  than  did  the  ancients  ;  namely,  endeavor  to  keep  clean, 
or,  following  the  counsel  of  the  wise  Hippocrates,  provide  for 
pure  air,  pure  water,  and  a  pure  soil. 

While,  therefore,  to-day,  as  in  all  ages,  the  problem  of 
health  finds  its  solution,  in  a  great  measure,  in  the  observ- 
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ance  of  simple  cleanliness,  it  is  in  the  benefits  which  are 
derived  from  the  more  general  application  of  this  principle, 
that  we  observe  the  results  of  modern  thought  and  resources, 
of  recent  improvements  in  the  means  of  communication,  and 
of  the  more  general  intercourse  which  prevails. 

Humanity  alone,  which  finds  its  expression  in  the  Christian 
law,  "  Thou  shalt  love  thy  neighbor  as  thyself,"  is  and  ought 
to  be  a  most  potent  influence  in  favor  of  the  promotion  of  the 
public  health  ;  but,  in  its  practical  application  to  communities, 
sanitary  science  comes  into  constant  contact  with  personal 
convenience,  avarice,  mistaken  economy,  long-established 
customs  and  habits  and  an  erroneous  judgment  of  the  future 
by  the  favorable  condition  of  the  present  and  the  past. 
Hence  has  arisen  the  necessity  of  educating  the  people  np  to 
the  point  of  recognizing  the  community  of  interest  which 
exists  between  the  individual  and  the  State,  and  which  cannot 
be  promoted  except  by  the  general  supervision  of  competent 
authorities  invested  with  proper  powers. 

As  a  contribution' to  this  education  of  the  public,  this  paper 
has  been  prepared,  with  the  view  of  showing  that,  in  pro- 
moting measures  for  sanitary  improvement,  a  town,  city  or 
state,  and  the  like,  practises  true  economy,  nay  more,  creates 
and  invests  a  capital  which  will  return  a  high  rate  of  interest. 

It  is  the  good  fortune  of  many  persons  that  they  do  not 
lose  a  single  day  in  the  year  from  sickness,  while  others  lose 
weeks,  months,  and  many  the  entire  year.  It  has  been  truly 
said  that  it  is  hard  to  find  a  family  in  which  every  member  is 
well.    There  is,  at  least,  one  invalid  in  nearly  every  household. 

The  general  registration  of  sickness  has  not  yet  been 
attempted,  though  the  value  of  such  a  course  has  repeatedly 
been  urged  of  late.  Statisticians,  however,  have  furnished 
us  with  reasonable  estimates  for  calculating  the  sickness-rate. 
They  have  show^n  that  in  Europe,  every  individual  loses,  on 
an  average,  nineteen  to  twenty  days  annually  by  sickness. 
English  statisticians  have  estimated  that,  in  that  country,  for 
every  death  there  are  two  constantly  sick;  in  other  words, 
that  every  death  implies  a  total  average  of  730  days  of  sick- 
ness.^ 

The  unfortunate  experience  of  the  health  assurance  com- 

1  Rcpoj-t  of  the  Massachusetts  State  Board  of  Health,  1873,  p.  346. 
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paiiies  ill  Ibis  country  demonstrated  the  fiict  that  the  amount 
of  sickness  or  disability  is  greater  here  than  it  is  in. Great 
Britain,  as  was  shown  by  Dr.  Edward  Jarvis  in  the  paper 
contributed  by  him  to  the  Eeport  of  this  Board  for  the 
previous  year.  We  may  safely  assume,  therefore,  the  English 
sickness-rate  in  the  following  calculations  for  the  State  of 
Massachusetts. 

In  the  Registration  Report  for  1872,  a  computation  is  made 
showing  the  mortalit}^  of  the  State,  in  six  geographical  divi- 
sions. In  the  first  or  metropolitan  district,  comprising  the 
city  of  Boston,  the  rate  of  mortality  was  the  highest.  There 
were  8,088  deaths  in  a  population  of  250,526.  Calculating 
730  days  sickness  for  each  death,  it  appears  that,  during  the 
year,  each  individual  lost,  on  the  average,  nearly  24 
days.  In  the  sixth  or  western  district,  including  Berkshire 
County,  where  the  rate  of  mortality  was  the  lowest,  there 
were  1,234  deaths  in  a  population  of  64,827,  which  would 
represent  an  annual  loss  to  each  person  of  only  about  14 
days  by  sickness.  In  the  whole  State,  duVing  the  same  year, 
there  were  recorded  35,019  deaths,  while  the  population  was 
estimated  at  1,541,542,  which  would  give  a  total  loss  of 
70,038  years,  or  nearly  17  days  for  each  individual  in  the 
State.  Computing  in  the  same  way  for  the  State  for  eight 
3^ears,  from  1865  to  1872,  inclusive,  the  following  results  are 
obtained.  The  average  population  was  1,400,522,  and  the 
average  annual  mortality  was  26,813.  There  was  an  annual 
loss,  therefore,  of  19,573,490  days  by  sickness,  13.9  or  about 
14  days  for  each  person ;  considerably  less  than  obtains  in 
Europe. 

The  correctness  of  the  assumed  sickness-rate,  which  is  the 
basis  of  the  preceding  calculations,  may  be  roughly  demon- 
strated in  the  following  manner.  Since  the  opening  of  the 
Boston  City  Hospital,  according  to  the  annual  report  for  the 
year  1873,  there  have  been  22,927  patients  admitted  for 
treatment,  of  which  number  1,917  have  died,  or  about  1  in 
12.  In  the  Massachusetts  General  Hospital,  a  similar  ratio 
prevails,  and  the  same  is  true  of  all  the  state  institutions, 
cal emulating  only  for  those  inmates  who  are  classed  as  patients. 
During  the  year  1872,  out  of  36,053  patients  admitted  to  the 
various  hospitals  of  New  York  city,  3,274  died,  or  about  1 
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in  11.  From  the  sixth  report  of  the  medical  oiScer  of  the 
privy  council,  it  appears  that  of  31,G05  medical  patients 
admitted  to  various  hospitals  of  Great  Britain  and  Ireland, 
about  11  per  cent.,  or  1  in  9  died.  From  the  same  report 
it  is  found  that,  in  Paris  for  a  similar  period,  the  ratio  was  1 
in  8  for  the  medical  patients.  One  in  10,  then,  will  be  a  fair 
expression  of  the  nsual  ratio  of  deaths  to  cases  admitted  to 
hospitals.  Any  one,  however,  who  has  any  knoAvledge  of 
these  institutions,  will  readily  understand  that  this  does  not 
express  the  actual  ratio  of  mortality  and  sickness  which 
prevails  among  the  classes  of  people  who  become  the  inmates 
of  hospitals.  It  is  known  that  large  numbers  are  excluded 
from  these  institutions,  in  consequence  of  the  limited  accom- 
modations which  they  afford,  especially  in  this  State,  and  on 
account  of  the  restrictions  as  to  the  classes  and  conditions  of 
disease  which  are  admitted  for  treatment,  chronic  cases,  as  a 
general  rule,  being  excluded  ;  further,  a  very  large  number  of 
persons  receive  treatment  as  out-patients  and  at  various 
dispensaries,  a  large  proportion  of  whom  are  temporarily 
prevented  from  pursuing  their  ordinarily  avocations. 

The  fact  that  this  estimate  is  exceedingly  low  may  be  illus- 
trated more  definitely  by  a  comparison  of  the  above  ratio, 
which  was  found  to  obtain  in  British  hospitals,  with  that 
which  prevailed  among  the  average  number  of  troops  serving 
in  the  United  Kingdom  of  Great  Britain  and  Ireland  durino' 
the  year  1872,  as  published  in  the  Army  Medical  Report  for 
that  year,  when  the  average  ratio  showed  a  considerable 
reduction  as  compared  with  that  of  the  previous  ten  3'ears. 
The  average  strength  of  the  army  was  92,218,  of  which  number 
72,236  were  admitted  to  the  hospital  and  714  died,  or  about 
1  in  100,  though  women  and  children  do  not  enter  into  this 
estimate,  and  it  is  known  that  they  contribute  most  largely  to 
the  sickness-rates  in  public  and  private  records. 

We  may  double  our  previous  estimate,  therefore,  and 
assume  the  ratio  of  twenty  cases  of  sickness,  incapacitating 
from  labor,  to  one  death,  and  still  be  below  the  probable 
ratio,  as  will  be  evident  from  the  succeeding  calculations. 
Indeed,  Dr.  Playfair,  of  England,  after  careful  inquiry,  com- 
puted the  ratio  of  one  death  to  twenty-eight  cases  of  sickness 
for  a  mixed  population  of  all  ages. 
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If,  now,  we  estimate  upon  this  basis  for  1870,  the  year  of  the 
census,  during  which  the  mortality  was  comparatively  low,  it 
is  found  that  27,329  deaths  were  recorded  in  the  whole  State ; 
hence  there  would  have  been  546,580  cases  of  sickness  during 
the  year,  or  only  about  four  daily  for  each  city  and  town. 

In  eight  of  the  largest  hospitals  of  Great  Britain,  the  aver- 
age duration  of  treatment  of  medical  patients  is  28.9  days, 
and  of  surgical  patients  35.5  days.  In  the  Boston  City  PIos- 
pital,  during  1873,  it  was  23.2,  and  in  the  Massachusetts 
General  Hospital  32.8  days,  no  distinction  being  made  between 
the  medical  and  surgical  patients,  in  the  reports  of  these 
institutions.  Bearing  in  mind  that  these  patients,  as  a  rule, 
have  been  sick  a  few  days  before  admission,  and  rarely  re- 
sume their  ordinary  occupations  until  at  least  several  days 
have  elapsed  after  their  discharge  from  the  hospital,  we  may 
safely  assume  thirty-five  days  as  the  average  period  for  which 
these  patients  arc  incapacitated  by  sickness. 

Given,  then,  the  number  of  sick  persons  and  the  average 
duration  of  illness,  the  result  is  a  total  annual  loss  of  19, 130, 
300  days,  which  number,  divided  equally  among  the  total 
population  for  the  year  1870,  would  give  13.1  days  for  each 
individual,  results  which  do  not  differ  materially  from  that 
obtained  by  the  first  method  of  calculating. 

It  may  be  objected  to  these  computations,  that  these  periods 
do  not  represent  the  true  loss  of  time,  in  a  pecuniary  point  of 
view,  from  the  fact  that  they  apply  to  the  w^hole  population 
and  not  to  the  working  portion  alone.  Admitting  this  to  be 
a  valid  objection,  a  reduction  in  the  above  estimates  may  be 
made  as  follows. 

From  the  United  States  Census  Report  of  1870,  it  appears 
that  the  total  number  of  persons  in  the  State,  engaged  in  all 
classes  of  occupations,  Avas  579,841  or  about  39  per  cent,  of 
the  entire  population.  Making  use  of  our  first  estimate,  then, 
by  which  we  competed  an  average  annual  loss  of  fourteen 
days  by  each  individual,  during  a  period  of  eight  years,  and 
calculating  for  the  working  population  alone,  the  original 
estimate  would  be  reduced  to  7,633,661  days,  or  20,914  years, 
representing  the  total  average  loss  of  working-time  by  sick- 
ness during  one  j^ear. 

In  the  paper  by  Dr.  Jarvis,  to  which  reference  has  already 
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been  made,  a  computation  is  made  for  the  purpose  of  deter- 
mining tlie  approximate  amount  of  sickness  in  this  State, 
during  the  year  1870,  among  the  people  of  the  working  age, 
twenty  to  seventy,  from  which  it  appears  that  tlie  total  period 
during  which  so  much  opportunity  for  laljor  was  lost,  was 
24,553  years,  3,639  years  more  than  we  obtained  by  the 
above  calculation.  It  will  be  evident,  therefore,  that  our 
estimate  is  sufficiently  low. 

It  is  further  shown  by  Dr.  Jarvis,  that,  during  the  same 
year,  the  premature  deaths  represented  a  still  greater  loss  to 
the  productive  power  of  the  State,  a  matter  of  exceedingly 
great  importance,  the  consideration  of  which,  however,  does 
not  come  within  the  scope  of  the  present  paper. 

It  Avouid  be  impossible  to  obtain  even  an  approximate  idea 
of  the  actual  cost  of  these  millions  of  sick-days  to  the  State.  A 
low  estimate,  however,  will  be  astounding  to  the  many  who 
have  never  taken  the  subject  into  consideration. 

The  following  table,  derived  from  the  Fifth  Annual  Report 
of  the  Bureau  of  Statistics  of  Labor  of  Massachusetts, 

[From  U.  S.  Census  Report— 1870.] 

Shows  four  classes  of  occupation,  employing  4:1^q\  per 
cent,  of  the  males  above  sixteen  years  of  age,  74^^^  per 
cent,  of  the  females  above  fifteen  years  of  age,  and  73 ^^^^^  per 
cent,  of  the  youth,  of  all  employed  in  manufactures  and  me- 
chanical industries,  in  Massachusetts. 


Number 
Employed. 

Sex  and  Age. 

BRANCH  OF  MANUFACTURE. 

Males  above 
16  years. 

Fein,  above 
1-5  years. 

Youth 

Wages. 

Textiles, 

72,464 

27,256 

36,409 

8,799 

$23,656,614 

Boots,  Shoes  &  Leather, 

60,384 

48,000 

11,225 

1,159 

30,417,682 

Straw  Goods, 

11,441 

1,113 

10,003 

325 

1,411,350 

Men's  Clothing,     . 

9,878 

3,031 

6,730 

117 

3,815,742 

Total,      . 

154,107 

89,400 

64,367 

10,400 

•159,301,388 

T:iking  into  consideration  the  class  of  people  indicated  by 
this  table,  their  numbers  and  the  character  of  their  occupations, 
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we  may  safely  rely  upon  its  affording  a  just  estimate  of  the 
average  wages  which  are  received  by  the  mechanical  and 
manufacturing  portions  of  the  State ;  and,  further,  it  will 
furnish  a  low  estimate  of  the  average  receipts  of  the  entire 
working  population. 

Dividing  the  total  wages  by  the  total  number  employed,  it 
appears  that  $7.40  represent  the  average  amount  received 
weekly  by  each  individual;  and,  therefore,  it  may  safely  be 
assumed  that  one  dollar  per  day  will  denote  the  minimum  loss 
in  wages  to  those  who  are  disabled  by  sickness. 

But  the  loss  of  pay  is  not  the  only  tax  imposed  upon  the 
sick,  for  they  necessarily  incur  greater  or  less  expenses  for 
medical  attendance,  medicines,  nursing,  etc.,  while  the 
ordinary  expenses  of  living,  for  the  individual  or  household, 
must  still  be  provided  for. 

An  idea  of  these  expenses  may  be  obtained  by  reference  to 
the  cost  of  maintaining  hospitals,  Avhere  the  large  numbers  of 
patients  reduce  the  average  expenses;  at  the  same  time,  there 
are  no  charges  for  professional  attendance,  and  in  the  esti- 
mates, no  account  is  taken  of  the  interest  on  the  investments 
in  land,  buildings,  etc.  A  review  of  the  expenses  attending 
the  conduction  of  the  two  large  hospitals  in  the  city  of  Boston, 
shows  that  the  average  cost  of  each  patient  is  over  niue  dollars 
per  week ;  while,  for  all  the  state  institutions,  the  average 
cost  of  each  inmate,  during  1872-3,  was  about  three  dollars 
per  week  ;  but  a  large  number  of  these  inmates  are  not  sick  ; 
and,  furthermore,  many  of  them  contribute,  in  various  ways 
and  largely,  to  the  support  of  the  institutions,  while  the 
general  expenses  for  management  and  supplies,  obviously,  are 
much  less  than  is  the  case  in  hospitals. 

With  reason,  then,  two  dollars,  per  day  and  individual, 
may  be  regarded  as  the  minimum  average  cost  of  sickness 
to  the  working-people,  in  this  State,  from  loss  of  wages  and 
the  attending  expenses.  If,  now,  the  number  of  working 
days  lost  annually,  be  multiplied  by  two,  it  is  found  that  the 
total  annual  loss  to  the  State,  by  sickness  alone,  at  the  lowest 
calculation,  is  $15,267,322  ;  and  if  we  compute  in  the  same 
way  for  the  entire  population,  this  amount  would  be  increased 
to  an  average  of  $39,146,980. 

When   wo  consider  the  amount  of  misery   and  suffering 
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•which  these  statements  imply,  both  iu  a  moral  and  physical 
sense,  and  the  prevalence  of  pauperism  and  crime,  which  are 
directly  traceable  to  the  paralyzing  influences  of  debt  incurred 
by  sickness,  humanity  alone  must  utter  its  loudest  protest 
against  the  existing  condition  of  sanitary  matters,  "which  is 
responsible  for  such  a  destruction  of  the  moral,  vital  and  pro- 
ductive energy  of  this  State ;  but  it  is  our  present  object  to 
show  that  it  is  the  interest,  as  well  as  the  duty,  of  each  and 
every  one  to  endeavor  to  diminish  the  excessive  rate  of  sick- 
ness and  mortality. 

Naturally,  the  question  arises.  Is  it  possible  to  accomplish 
this  end  in  our  State  ?  Natives  and  citizens  of  Massachusetts 
arc  wont  to  boast  of  its  high  attainments  in  literature,  the 
arts  and  sciences.  In  education,  wealth,  general  industry, 
philanthropy  and  charity,  we  can  claim,  at  least,  to  be  the 
peer  of  any  of  our  sister  States.  Does  our  sanitary  condition, 
as  indicated  by  the  mortality,  place  us  in  an  equally  favorable 
light?  The  following  observations  will  sei^ve  to  show  that,  in 
the  matter  of  health,  there  is  opportunity  for  improvement, 
and,  further,  that  a  change  for  the  better  is  possible. 

From  the  United  States  census  report  for  1870,  it  appears 
that,  with  the  exception  of  Arizona  and  Louisiana,  the  death- 
rate  of  Massachusetts,  for  that  year,  was  higher  than  that  of  any 
other  State  in  the  Union.  A  comparison  of  this  nature,  how- 
ever, obviously  leads  to  no  definite  conclusion,  for  many  per- 
manent causes  of  disease  come  into  play,  in  the  diiFerent 
States,  to  increase  or  diminish  the  amount  of  sickness  and 
mortality ;  and,  further,  it  is  to  be  remembered  that  the 
density  of  population  in  Massachusetts,  about  one  hundred 
and  eighty-seven  to  the  square  mile,  is  greater  than  that  of 
any  other  State. 

If,  however,  a  comparison  be  made  between  the  mortality 
of  this  State  and  that  of  different  cities,  in  which  case  the 
relation  of  density  of  population  is  reversed,  it  is  found  that 
this  State  presents  a  very  unfavorable  condition,  as  will  ap- 
pear from  an  analysis  of  the  following  table,  which  is  derived 
from  the  Report  of  the  Board  of  Health  of  New  York  City, 
for  1872  :— 
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Death-rate 

City. 

State. 

Population. 

Deaths  in 
1873. 

per  1,000 
Inhabitants 

_ 

Massachusetts,  . 

1,541,542* 

35,019 

22.7 

New  York, 

New  York, 

1,000,000* 

32,647 

32.6 

Philadelphia, 

Pennsylvania,  . 

728,000* 

18,987 

26.1 

Brooklyn, 

New  York, 

450,000* 

12,648 

281 

St.  Louis, 

Missouri,  . 

400,000* 

8,047 

.      20.1 

Chicago, 

Illinois, 

367,293 

10,156 

27.6 

Baltimore, 

Maryland, 

300,000 

7,546 

25.1 

Boston, 

Massachusetts,  . 

265,000* 

8,089 

30.5 

Cincinnati, 

Ohio, 

250,000* 

5,116 

20.5 

New  Orleans, 

Louisiana, 

200,000* 

6,122 

30.6 

San  Francisco, 

California, 

188,323 

3,232 

17.2 

Buffalo,     . 

New  York, 

150,000* 

2,594 

17.3 

Cleyeland, 

Ohio, 

120,000* 

2,337 

19.5 

Newark,  . 

New  Jersey, 

115,000* 

3,636 

31.6 

Washington, 

District  of  Columbia, 

110,000* 

2,230 

20.3 

Detroit,     . 

Michigan, 

100,000* 

2,390 

23.9 

Albany,    . 

New  York, 

95,000* 

1,877 

19.7 

Milwaukee, 

Wisconsin, 

90,000 

1,961 

21.8 

Pittsburg, 

Pennsylvania,  . 

86,076 

2,353 

27.3 

Proyidence, 

Rhode  Island,  . 

72,910 

1,610 

22.1 

Rochester, 

New  York, 

65,424* 

1,188 

18^3 

Richmond, 

Virginia,  , 

60,000* 

1,714 

28.6 

Memphis, 

Tennessee, 

55,000* 

2,561 

46.6 

New  Haven, 

Connecticut, 

65,000* 

1,215 

22.1 

Alleghany, 

Pennsylvania,  . 

63,180 

1,270 

23.9 

Troy, 

New  York, 

60,000* 

1,702 

34.0 

Charleston, 

South  Carolina, 

48,956 

1,557 

31.8 

Worcester, 

Massachusetts,  . 

47,500* 

1,383 

29.1 

Loivell, 

" 

45,000* 

1,046 

23.2 

Qamhridge, 

" 

44,000* 

1,068 

24.3 

St.  Paul,  . 

Mimaesota, 

40,000* 

708 

17.7 

Fall  River, 

Massachusetts,  . 

40,000* 

1,067 

26.7 

Hartford, 

Connecticut, 

40,000* 

633 

15.8 

Wilmington, 

Delaware, 

37,000* 

772 

20.9 

Portland, 

Maine, 

33,000* 

760 

23.3 

Dayton,    . 

Ohio, 

30,473 

608 

19.9 

Lawrejice, 

Massachusetts,  . 

30,000* 

692 

23.1 

Manchester, 

New  Hamj)shire, 

30,000* 

608 

20.2 

Quincy,     , 

Illinois,     .     '    . 

30,000* 

477 

15.9 

Evansville, 

Indiana,    . 

30,000* 

789 

26.3 

Lynn, 

Massachusetts, .     '  . 

30,000* 

598 

19.9 

Charlestown, 

" 

28,330 

769 

27.1 

Savannah, 

Georgia,    . 

28,235 

1,108 

39.2 

Elizabeth, 

New  Jersey, 

27,000* 

371 

13.7 

Peoria, 

Illinois, 

26,000* 

429 

16.6 

Salem, 

Massachusetts,  . 

26,000* 

602 

23.1 

New  Bedford, 

" 

23,000* 

521 

22.6 

Hoboken, 

New  Jersey, 

22,000* 

723 

32.9 

Chelsea,    . 

Massachusetts,  . 

21,000* 

384 

18.3 

Galveston, 

Texas, 

20,000* 

659 

27.9 

Petersburg, 

Virginia,  . 

20,000* 

539 

26.9 

Terre  Haute, 

Indiana,    . 

20,000* 

365 

18.2 

Wilmington, 

■^North  Carolina, 

18,000* 

430 

23.9 

*  In  these  cities  tlie  population  is  estimated,  and  in  others  it  is  actual. 
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City. 

State. 

Population. 

Deaths  in 
1872. 

Death-rate 

per  1,000 
Inliabitants. 

Sacramento,     . 

California, 

-     16,298 

352 

21.6 

Burlington, 
Oloucester, 

Iowa, 
Massachusetts,  . 

16,000* 
16,000* 

157 
351 

9.8 
21.9 

Denver,    . 

Colorado, 

16,000* 

135 

8.4 

Vicksburg, 
Jacksonville,    . 

]\iississippi, 
Florida,     . 

15,000 
10,000 

548 
134 

36.5 
13.4 

London,    . 

England,  . 

3,311,298 

70,893 

21,4 

Paris, 

France, 

1,851,792 

39,111 

21.1 

*  In  these  cities  the  population  is  estimated,  and  in  others  it  is  actual. 

From  this  table  it  appears  that  the  death-rate  of  this  State, 
for  1872,  was  greater  than  that  in  more  than  half  of  the  larger 
cities  of  the  country ;  that  only  a  few  cities — namely,  New 
York,  Brooklyn,  Chicago,  Baltimore,  New  Orleans,  Newark, 
Pittsburg,  Eichmond,  Memphis,  Troy,  Charleston,  Evans- 
ville.  Savannah,  Hoboken,  Galveston,  Petersburg,  and  Vicks- 
burg,  nine  of  which  are  Southern  cities — show  a  notably  higher 
rate ;  that  the  mortality  of  the  whole  State  was  greater  than 
that  of  London  or  Paris  ;  and,  finally,  that  the  larger  cities 
of  the  State  present  a  very  unfevorable  sanitary  condition, 
especially  when  compared  with  those  which  contain  nearly  an 
equal  number  of  inhabitants. 

From  the  next  table  it  is  found  that,  in  1872,  there  was  a 
marked  increase  in  the  death-rate  of  the  State,  while  during  the 
previous  six  years,  after  the  close  of  the  war,  it  varied  but  little. 


[F 

rorn  the  Slst 

Reg.  Rep.  of  Mass. 

for  1872.] 

Deaths  to  100 

YE  AKS. 

ropulation. 

livinp. 

one  death. 

1866,            

1,303,116* 

1.815 

65 

1867, 

1,340,229* 

1.691 

59 

1868, 

1,378,398* 

1.852 

54 

1869, 

1,417,654* 

1.838 

54 

1870, 

1,457,351 

1.875 

53 

1871, 

1,498,856* 

1,864 

54 

1872, 

1,541,542* 

2.272 

44 

*  Estimated. 


If  now,  in  conuection  with  the  last  table,  we  analyze  the 
succeeding  one,  taken  from  the  same  registration  report,  to- 
gether with  that  of  1870,— 


68 


STATE  BOAKD  OF  HEALTH. 


[Jan. 


<=> 

lO 

t^ 

CO 

l^ 

CO 

>o 

?! 

<^ 

<^ 

OJ 

CO 

CO 

o 

lO 

^ 

^ 

d 

•r-i 

ci 

o 

CO 

<x> 

o<r 

c^ 

-# 

lO 

•o 

>o 

CO 

rt 

i>. 

lO 

CO 

CO 

, 

c2 

s 

oi 

00 

rH 

CO 

CO 

c^ 

^ 

o 

05 

Ci 

CO 

Ci 

cc 

•^ 

^ 

ai 

00 

ci 

t> 

00 

^ 

S-3 

T— r 

■^ 

OS 

lO 

(M 

30 

!5 
O 

-^ 

>* 

o 

CO 

H 

• 

^ 

s 

o 

cs 

t- 

1—1 

QO 

0 

iS 

?A 

lO 

o 

-* 

CO 

CO 

<=. 

^- 

-dH 

CO 

CO 

00 

t-I 

^ 

^ 

■—r 

1— « 

t^ 

Ci 

CO 

c^ 

o 

9 

e 
© 

-^ 

'^ 

lO 

cs 

. 

S 

ts 

CO 

tH 

CO 

Ci 

CO 

Ci 

-^ 

l-rf 

CO 

CO 

CO 

p 

Ci 

<d 

9 
O 
H 

O 

9D 

oo^ 

CO 

CO 

lO 

00 

^ 

-T-T 

t— « 

t- 

lO 

C7i 

t^ 

t^ 

tH 

-rt< 

-n 

(M 

^ 

s? 

IS 

^ 

lO 

x>~ 

h- 

CO 

00 

"tS 

CO 

o 

CO 

O 

»o 

ca 

^ 

A. 

CO 

ci 

lO 

d 

t^ 

H 

p^ 

c<r 

-.— < 

CO 

00 

lO 

o 

t^ 

0 

lO 

-*i 

•o 

CO 

• 

Jg 

OO 

CO 

CO 

CO 

o 

o 

t-_; 

-^ 

O 

l^ 

t^ 

lO 

G<0^ 

C72 

00 

'-H 

lO 

ci 

H 

■^^ 

"^ 

CM 

t^ 

^ 

C^i 

CO 

CO 

. 

rS 

^ 

'^ 

(X) 

OO 

'^J* 

CO 

o 

S 

O 

o 

!>; 

CO 

lO 

Git) 

S|, 

GO 

o 

^ 

t^ 

CO 

CO 

f4 

"^^ 

''"' 

CO 

o 

O 

CO 

c- 

H 

*_ 

m 

of 

CO 

■ 

s 

0) 
O 

OQ      Q 

la 
.2 

CD 
CO 

o 

IB 

o 

g 

< 

-1 

CO 

Q 

o 

o 

> 

!>> 

O 

o 

© 

<^ 

c^ 

N 

Q 

1-^ 

Q 

k 

. 

<>1 

lO 

(M 

(M 

t>. 

CO 

1—1 

JJ 

o 

-+I 

O 

-r*H 

ft 

o 

CTi 

l» 

CO 

CO 

!>;, 

o. 

CO 

r-l 

(M 

QD 

Fi< 

CO 

CO 

CO 

o" 

OO 

Ci 

lO 

T— 1 

CO 

CO 

'^l 

C<I 

o 

^ 

CO 

l4 

CO 

^ 

^ 

t-' 

CO 

t^ 

Ci 

b. 

CO 

o 

•o. 

^l 

1—1 

!>;, 

C<1 

X 

H 

en 

0<\ 

CO 
G^ 

CO 

t> 

00 

^ 

T— 1 

00 

CO 

CO 

lO 

CO 

CO 

lO 

© 

M^ 

as 

CO 

lO 

o 

CO 

J' 

co^ 

a3_ 

o 

■o 

<>]. 

1— t 

X 

Co" 

CO 

CO 

t> 

c>r 

^ 

T-l 

G^ 

CM 

GO 

CO 

00 

Ci 

t- 

t>. 

cs 

ei 

Ci 

CO 

c^ 

G^l 

'Tl 

H 

o 

1—1 

L-^ 

CO 

uo 

1— 1 

o 

o 

t^ 

iQ 

CO 

CO 

t- 

^ 

T— 1 

C^l 

CN 

CO 

Ci 

Ci 

Ci 

t- 

lO 

Ci 

x 

lO 

00 

CO 

Ci 

•o 

CO 

Ci 

» 

iD 

1— t 

00^ 

(>j_ 

1—1 

OO 

Ci 

X 

1=( 

CO 

co" 

CO 

t- 

CO 

C5 

^H 

CO 

Ci 

CO 

(M 

1—1 

t^ 

t~~ 

o 

o 

(M 

-H 

CO 

Ci 

o 

t^ 

CO 

uO 

T— 1 

CO 

^ 

CO 

X 

F<t 

CO 

CO 

lO 

CO 

CO 

•^ 

C<I 

OS 

CO 

lO 

.^ 

CM 

Ci 

CO 

>l» 

e 

CO 

o 

CO 

CS 

CO 

c^ 

t^ 

« 

CO 

r-4 

CO 

^ 

-cH 

C>0 

Ci 

X 

o" 

CO 

co" 

•^ 

1875.]  PUBLIC  DOCUMENT— No.  30.  69 

it  will  be  observed  that  the  rate  of  mortality  has  been 
increasing  gradually;  that,  previous  to  1872,  the  mortality, 
included  under  constitutional,  local,  and  developmental  dis- 
eases, shows  comparatively  slight  variations,  from  year  to  year, 
though,  as  a  general  thing,  there  was  a  gradual  increase  in 
the  rate  ;  that,  in  1872,  these  same  diseases  furnished  a  higher 
rate  of  mortality  than  during  either  of  the  previous  years ; 
finally,  that,  during  1872,  there  was  a  very  marked  increase 
in  the  number  of  deaths,  included  under  the  head  of  zymotic 
diseases,  over  all  the  previous  years,  during  which  the  rate 
varied  inconsiderably. 

To  recapitulate  the  facts  which  have  been  adduced  to  illus- 
trate the  statement  that  there  is  opportunity  for  improvement 
in  the  sanitary  condition  of  our  State,  it  is  found  that  the  mor- 
tality-rate is  higher  than  that  of  any  other  State  in  the  Union, 
excepting  Arizona  and  Louisiana ;  that  it  presents  an  unftiv- 
orable  comparison  with  many  of  the  larger  cities  of  the  coun- 
try, with  London  or  Paris ;  that  the  death-rate  is  increasing 
gradually;  and  that,  in  1872,  while  there  was  an  unusual  in- 
crease in  the  rate  of  mortality  from  all  diseases,  the  affections 
included  under  the  head  of  zymotic  diseases  occasioned  a 
notably  large  number  of  deaths. 

This  last  fact  alone  furnishes  a  strong  confirmation  of  the 
second  portion  of  our  statement,  namely,  that  a  change  for  the 
better  in  this  State  is  possible ;  for,  while  it  is  known  that 
the  province  of  preventive  medicines  is  not  limited  to  any 
single  disease,  or  any  class  of  diseases,  the  results  of  all  ex- 
perience and  researches  go  to  show  that  its  greatest  influence 
is  exerted  in  the  direction  of  those  affections  which  are  included 
under  the  head  of  zymotic  diseases  in  registration  reports,  a 
very  large  proportion  of  which  are  known  to  be  due  to  remov- 
able causes. 

Again,  during  the  year  1872,  there  wore  recorded  1,029 
deaths  from  small-pox,  "which  has  never  appeared  in  such 
relations  since  registration  was  established  in  Massachusetts," 
and  the  fact  that  it  did  so  appear  in  that  year,  affords  a  strik- 
ing illustration  of  our  general  line  of  thought,  that  individuals, 
communities,  and  the  State  as  a  whole,  have  been  remiss  in 
their  duties  to  themselves  and  to  one  another  in  not  employ- 
ing all  available  means  for  the  prevention  of  disease,  since  it 
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cannot  bo  denied  that  the  adoption  of  proper  precautions 
might  have  prevented  many,  if  not  most,  of  the  deaths  from 
this  cause  in  that  year,  as  was  done  in  the  succeeding  year. 

It  is  a  very  common  belief  that  an  increased  rate  of  mor- 
tality is  the  necessary  result  of  an  increase  in  the  density  of 
population.  That  this  is  a  very  general  result  cannot  be  de- 
nied ;  but  that  it  is  a  necessary  one,  we  think,  admits  of  ques- 
tion,— a  point  which  may  well  be  illustrated  by  reference  to 
the  sanitary  condition  of  London,  as  indicated  by  the  rate  of 
mortality  which  was  computed  for  a  long  series  of  years  by 
Dr.  Greenhow.  He  states  that,  during  the  decennial  period, 
1681  to  1690,  the  population  of  that  city  was  about  530,000, 
while  the  death-rate,  on  the  average,  was  about  42  in  a 
thousand. 

During  the  period,  1746  to  1755,  with  a  population  of 
653,000,  the  mortality  was  35  in  a  thousand.  From  1846  to 
1855,  the  number  of  inhabitants  had  increased  to  2,362,236, 
yet  the  death-rate  was  reduced  to  25  per  thousand,  notwith- 
standing the  fact,  that  during  this  period  occurred  the  cholera 
epidemics  of  1848-49  and  1854-55.  Since  1856,  the  popula- 
tion has  increased  to  3,311,298,  estimated  to  the  middle  of 
1872  ;  while  the  death-rate  has  shown  a  gradual  reduction, 
until,  for  that  year,  it  was  only  21.4  per  thousand. 

This  same  point  is  confirmed  by  the  experience  of  other 
parts  of  England,  where,  during  the  past  twenty-five  years, 
constant  eflbrts  have  been  made  to  reduce  the  mortality  by 
means  of  improvements  in  the  sanitary  condition  of  the  peo- 
ple, and  principally  in  the  way  of  improving  the  facilities  for 
water-supply  and  drainage.  The  beneficial  effects  of  these 
endeavors  have  been  proved  statistically  in  the  reports  of  the 
medical  officer  of  the  privy  council,  wherein  it  is  shown  that, 
in  twenty -four  cities  and  towns,  with  a  population  varying 
between  160,000  and  4,000,  the  average  death-rate  was  re- 
duced from  24.7  per  thousand  to  21.9,  after  the  introduction 
of  improved  sanitary  works, — chiefly  in  the  way  of  furnishing 
good  water-supplies  and  efficient  drainage. 

M.  Deville,  in  a  report  addressed  to  the  Prefect  of  the 
Seine,  in  1864,  showed  that,  during  a  period  of  twenty  years 
(1841  to  1861),  the  mortality  of  Paris  was  reduced  from  the 
ratio  of  1  death  to  36  inhabitants  to  that  of  1  to  39,     Accord- 
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iiig  to  the  statement  in  the  table,  which  is  given  on  page  67, 
the  rate  was  still  further  reduced,  in  1872,  to  1  to  47. 

There  may  be  many  who  find  satisfaction  in  the  belief  that, 
previous  to  the  year  1872, — which  they  would  regard  as  an 
exceptional  one  from  unavoidable  causes, — the  mortality  of 
the  State  was  as  low  as  could  reasonably  be  expected,  taking 
all  things  into  consideration.  With  such  we  might  agree, 
perhaps,  when  we  call  to  mind  the  existing  condition  of  sani- 
tary arrangements  throughout  the  State.  But,  in  addition  to 
the  fact  which  we  have  shown,  that  the  entire  State  and 
our  larger  cities  compare  unfavorably  with  other  States  and 
other  cities,  it  will  be  observed,  upon  an  analysis  of  the  pre- 
ceding tables,  that  the  rate  of  mortality  shows,  on  the  whole, 
a  constant  increase  ;  though,  to  be  sure,  it  is  not  very  marked. 
Moreover,  this  comparatively  slight  increase  in  the  past  is,  by 
no  means,  a  guarantee  of  a  similar  record  for  the  future; 
indeed,  the  very  fact  of  a  constantly  increasing  death-rate 
indicates  even  a  neglect  of  additional  precautionary  measures, 
which  ought  to  be  made  in  order  to  compensate  for  the  greater 
density  of  population  and  the  accompanying  dangers  to  health 
and  life, — a  neglect  which  inevitably  will  find  its  expression 
in  a  higher  sickness  and  mortality  rate,  as  it  did  notably  in 
the  year  1872,  when,  from  zymotic  diseases  alone,  there  were 
4,248  deaths  more  than  during  the  previous  year  in  this  State. 
This  increased  mortality  we  have  allowed  was  unavoidable 
under  the  existing  sanitary  circumstances  ;  but  the  sequel  of  the 
small-pox  epidemic  in  that  year  ought  to  teach  an  important 
lesson  ;  for,  as  that  dread  disease  was  literally  stamped  out, — it 
is  to  be  hoped  never  to  return, — under  the  immediate  stimulus 
of  private  and  public  interests,  so  may  the  ravages  of  other 
diseases  be  checked,  in  a  great  measure,  by  individual,  corpo- 
rate and  united  action. 

Our  State,  it  is  true,  afibrds  many  examples  of  the  benefi- 
cial results  of  sanitary  improvements,  which  have  had  their 
origin  in  the  greater  or  less  appreciation  of  the  community  of 
interest  which  exists  between  the  individual  and  his  town  or 
city  ;  but  the  preceding  observations  will  serve  to  show  that 
these  improvements  arc  still  inadequate  to  the  full  realization 
of  the  demands  of  sanitary  science.  The  mortality  from  con- 
sumption alone  has  shown  a  constant  reduction  for  several 
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years  ;  a  result  which  is  due,  in  a  great  measure,  to  improved 
drainage,  as  has  been  indicated  by  Dr.  Bowditch,  and 
demonstrated  more  fully,  perhaps,  by  the  recorded  experience 
of  many  English  towns,  as  will  appear  from  the  following 
table,  which  is  given  by  Baldwin  Latham  in  his  work  upon 
Sanitary  Engineering,  in  order  to  illustrate  the  benefits  which 
followed  the  introduction  of  efficient  works  for  sewerage  and 
water-supply  : — 


Population  in 

Mortal- 
1,000  bo- 
onstruc- 
Works. 

Mortal- 
r     1,000 
Comple- 
Works. 

13 

c  -a  t^ 

n  in  rate 
isis,  per 

NAME  OF  PLACE. 

1S61. 

2      "  c 

to    " 

^  2  o. 

>i>3S 

|.^-fi-2 

§   ^ 

1^2 

l°s 

1 

<  "      "^ 

< 

03 

« 

M 

Banbury,   . 

10,238 

23.4 

20.5 

12^ 

48 

41 

Cardiff,       . 

32.954 

33.2 

22.6 

32 

40 

17 

Croydon,    . 

30,229 

23.7 

18.6 

22 

63 

17 

Dover, 

23,108 

22.6 

20.9 

7 

36 

20 

Ely, 

7,817 

23.9 

20.5 

14 

56 

47 

Leicester,   . 

68,056 

26.4 

25.2 

41 

48 

32 

Macclesfield, 

27,475 

29.8 

23.7 

20 

48 

31 

:j.Iertliyr,    . 

62,778 

33.2 

26.2 

18 

60 

11 

Newport,   . 

24,756 

31.8 

21.6 

32 

36 

32 

Rugby, 

7,818 

19.1 

18.6 

H 

10 

43 

Salisbury,  . 

9,030 

27.5 

21.9 

20 

75 

49 

"Warwick,  . 

10,570 

22.7 

21.0 

n 

52 

19 

The  results  of  these  improvements,  in  the  direction  of 
typhoid  fever,  as  indicated  by  this  same  table,  acquire  especial 
interest  in  connection  with  our  present  inquiry,  since  this 
disease  is  one  of  the  most  prominent  causes  of  mortality  in  our 
State,  and  all  the  more  when  it  is  borne  in  mind  that  "this  is 
a  disease  of  scattered  communities  rather  than  of  crowded 
towns,  of  rural  rather  than  of  urban  districts,"  afi  is  shown 
by  the  annexed  table,  which  is  given  in  a  paper  contributed 
by  the  late  Secretary  to  the  Second  Report  of  this  Board, 
upon  "the  causes  of  typhoid  fever  in  Masssachusetts." 
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Population, 
1865. 

'A         §  x> 

Hi 

(All  ages.) 

-  13   .a    2 

E    2  ■§    « 

g  :£  §   ^ 

o   ^    ^ 

^    Ph    o    o 

^^B-^ 

One    hundred     and     forty-seven 

(147)  cities  and  towns  of  more 

than  2,000  inhabitants, 

1,044,294 

7,888 

1,323.90 

0.755 

One    hundred     and     eighty-four 

(184)  towns  of  less  than  2,000 

inhabitants,       .... 

213,468 

2,539 

840.75 

1.189 

Evidence  is  adduced  in  this  paper  by  Dr.  Derby,  to  show 
that  the  introduction  of  pure  water  into  our  cities  has  been 
followed  by  a  ofitigation  in  the  severity  of  this  disease,  and  a 
diminution  in  the  number  of  cases  and  mortality-rate,  but 
in  no  very  striking  degree.  The  explanation  of  this  last  fact, 
he  found  in  the  conclusions  to  which  his  investigations  led, 
and  which  he  stated  in  the  following  words  : — "  The  single 
continuous  thread  of  probability  which  we  have  been  able  to 
follow  in  this  inquiry,  leads  uniformly  to  the  decomposition  of 
organized  (and  chiefly  vegetable)  substances,  as  the  cause  of 
typhoid  fever  as  it  occurs  in  Massachusetts." 

"Whether  the  vehicle  be  drinking-water  made  foul  by 
human  excrement,  sink  drains,  or  soiled  clothing ;  or  air 
made  foul  in  inclosed  places  by  drains,  decaying  vegetables 
or  fish  (Swampscott),  or  old  timber  (Tisbury),  or  in  open 
places  by  pigsties,  drained  ponds  or  reservoirs,  stagnant 
water,  accumulations  of  filth  of  every  sort,  the  one  thing 
present  in  all  these  circumstances  is  decomposition." 

In  other  words,  while  difierent  cities  and  towns  in  the  State 
have  improved  their  sanitary  condition,  by  providing  an 
abundance  of  pure  water,  they  have  universally  neglected,  to 
a  greater  or  less  degree,  to  afford  protection  against  the 
equally,  if  not  more,  pernicious  efi'ects  of  impure  air.  More- 
over, it  is  a  well-known  fact,  that  in  most  of  our  towns,  few 
or  no  provisions  are  made  for  securing  the  blessings  which 
are  afforded  by  pure  air  and  clean  water. 

The  conclusions  which,  we  believe,  we  are  warranted  in 
drawing  from  all  the  preceding  observations,  may  be  summed 
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up  in  the  following  words  :  the  sickness  and  death-rates  in 
our  State,  in  towns  as  well  as  in  cities,  are  higher  than  they 
ought  to  be,  with  our  present  knowledge  of  the  origin  of 
diseases,  and  of  the  means  at  our  command  for  their  preven- 
tion. While  these  high  rates  point  distinctly  to  important 
and  serious  effects  upon  the  social,  moral  and  political  life 
and  physical  well-being  of  the  State,  they  likewise  imply  an 
excessive  annual  monetary  tax,  which  impedes,  to  a  consider- 
able extent,  the  prosperity  of  the  Commonwealth. 

In  conclusion,  it  will  be  instructive  to  form  some  estimate 
of  what  may  be  saved  by  a  reduction  of  the  mortality ;  in 
other  words,  to  give  a  practical  illustration  of  the  fact  that  it 
is  practising  true  economy  to  encourage  the  study,  and  follow 
out  the  teachings,  of  sanitary  science. 

Statisticians  have  calculated  that  11  to  one  thousand 
represents  the  lowest  death-rate  which  can  be  attained ;  that 
this  mortality  is  unavoidable.  Instances,  however,  are  not 
wanting,  even  in  this  State,  to  show  that  this  is  not  neces- 
sarily the  lowest  limit ;  but  these  are  quite  uncommon.  Cities 
of  this  country  and  Europe  have  never  reached  this  rate,  nor 
is  it  probable  that  they  will.  In  London,  the  standard  sought 
to  be  obtained  is  17  per  thousand,  though  this  limit  has. always 
been  exceeded. 

During  eight  years,  1865  to  1872,  inclusive,  the  period  for 
which  the  calculations  were  made  in  the  first  part  of  this  paper, 
the  average  rate  of  mortality  in  this  State  v/as  19  per  thousand. 
If  now  the  limit  of  15  per  thousand  be  adopted,  it  will 
not  be  unreasonable,  for  in  1867  the  rate  was  only  16.9. 
The  following  calculations  will  show  the  minimum  annual 
amount  which  would  be  saved  to  the  State,  if  this  reduction 
of  only  4  per  one  thousand  be  effected. 

During  the  period  mentioned,  the  average  population  was 
1,401,000,  in  round  numbers.  With  a  death-rate  of  19  per 
one  thousand,  the  annual  mortality  would  have  been  26,619, 
while  the  rate  of  15  per  one  thousand  would  represent  a  reduc- 
tion in  the  number  of  deaths  to  21,015,  or  5,604  less  than 
under  the  former  conditions. 

In  the  former  part  of  this  paper  it  was  shown  that  we 
might  assume,  upon  good  grounds,  that  every  death  repre- 
sents a  total  of  730  days'  sickness  and  disability.     The  above 
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reduction  of  5,604  deaths,  therefore,  would  indicate  a  saving 
of  4,090,920  days'  sickness.  Eeckoning,  also,  as  before,  the 
minimum  total  cost  of  sickness,  per  day  and  individual,  to  be 
two  dollars,' then  the  total  annual  reduction  in  the  cost  of 
sickness  throughout  the  State  would  amount  to  the  sum  of 
$8,181,840.  Calculating,  however,  for  the  working  popula- 
tion alone,  in  the  same  way  as  before,  this  sum  would  be 
reduced  to  $3,190,916. 

The  latter  large  sum  would  be  an  actual  annual  saving  to 
the  State,  and  hence  it  would  represent  the  interest  upon  a 
capital,  which,  reckoning  upon  the  basis  of  six  per  cent, 
interest,  would  amount  to  $53,181,933.  In  other  words,  in 
order  to  effect  a  reduction,  in  the  annual  mortality,  of  only 
5,604,  or  at  the  rate  of  4  per  one  thousand,  the  State  might 
expend  a  capital  of  over  iifty-three  millions  of  dollars  in 
sanitary  improvements,  and  the  sum  invested  in  this  manner 
would  continue  to  return  interest,  at  the  rate  of  six  per  cent, 
per  annum. 

If  it  is  remembered  that,  in  all  the  preceding  calculations, 
we  have  endeavored  to  make  use  of  low  estimates  only,  and, 
further,  that  no  account  has  been  taken  of  the  actual  and 
immense  loss  to  the  State,  resulting  from  a  very  large  number 
of  premature  deaths  and  during  the  working  age,  a  matter 
which  has  been  quite  fully  illustrated  by  Dr.  Jarvis,  it  must 
be  apparent  to  all  that,  with  the  State  as  with  the  individual, 
the  promotion  of  health  is  true  economy. 


ON  THE  TRANSPORTATION  OF  LIYE-STOCK^ 


By  J.  C.  HOADLEY,  Esq.  (of  Lawrence), 

Member  of  the  Boabd. 


ON  THE  TEANSPOETATION  OF  LIYE-STOCK. 


Oentlemen  of  the  State  Board  of  HeaUh. 

Early  in  the  current  year  you  did  me  the  honor  to  assign 
to  me  the  duty  of  preparing,  for  our  next  annual  report,  a 
paper  on  the  transportation  of  live-stock,  considered  in  its 
economical,  sanitary  and  humane  aspects. 

Feeling  deeply  the  importance  of  the  subject,  and  conscious 
of  very  imperfect  qualifications  to  treat  it  adequately,  I  yet 
undertook  it,  with  secret  reluctance,  only  because  I  felt  it  to 
be  a  duty  which  I  ought  not  to  evade. 

Without  special  knowledge  of  the  subject,  at  the  outset,  I 
have  sought  to  inform  myself  by  correspondence,  by  conver- 
sation with  experts  and  men  of  experience,  by  the  perusal  of 
such  printed  matter,  bearing  upon  it,  as  I  could  collect,  in 
this  country  and  in  Europe;  and,  to  give  distinctiveness  and 
accuracy  to  information  so  acquired,  by  personal  observation. 

From  Mr.  Lucien  Prince,  of  Worcester,  whose  knowledge 
of  all  that  relates  to  the  transportation,  by  railroad,  of  horses, 
beef-cattle,  sheep  and  swine,  on  all  the  great  routes  converg- 
ing to  our  markets,  is  both  accurate  and  extensive,  I  obtained 
much  valuable  information  and  assistance  in  my  personal 
investigations. 

It  is  almost  impossible  to  overstate  the  importance  of  this 
subject.    It  touches  society  at  all  points,  and  nowhere  lightly. 

The  importance  of  an  abundant  and  regular. supply  of  food, 
at  moderate  price,  is  felt  by  all;  and,  to  such  supply,  the 
best  method  of  transporting  live-stock,  or  some  available 
substitute,  such  as  the  safe  transportation  of  dressed-meats, 
seems  absolutely  essential. 

The  importance  to  the  public  health,  of  wholesome  and 
nutritious  viands,  free  from  suspicion  of  deleterious  taint,  will 
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not  be  denied,  and  these  cannot  be  obtained  by  methods  of  trans- 
portation injurious  to  the  health  of  the  animals  transported. 

The  importance,  to  the  morals  of  the  community,  of  remov- 
ing the  debasing  and  degradhig  spectacle  of  needless  suffering, 
if  such  exist,  from  the  great  highways  of  travel,  will  not  be 
generally  disputed. 

The  movement  of  live-stock  by  rail  has  already  reached 
vast  proportions,  and  many  causes  conspire  to  augment  it 
year  by  year. 

The  growth  of  population  in  this  country,  as  in  all  others, 
is,  for  the  most  part,  the  growth  of  cities  ;  and  growing  cities 
must  draw  their  supplies  of  food  from  an  ever-widening  area. 

The  remarkable  diffusion  of  luxury,  seen  on  all  hands,  is 
no  less  observable  in  the  increased  consumption  of  butchers' 
meat,  than  in  domicile,  equipage,  dress  and  amusement ; 
and,  while  less  obtrusive  than  other  forms  of  luxury,  it  is 
yet  of  vast  importance,  by  reason  of  the  breadth  to  which  it 
extends  among  the  mass  of  the  population. 

Salt  pork,  salt  beef,  salt  fish,  which,  wath  rye-flour,  indian- 
meal,  potatoes,  turnips  and  cabbages,  formed  almost  the 
exclusive  diet  of  the  people  forty  years  ago,  when  fresh  meat, 
wheaten  bread  and  sweetened  food  were  sparingly  used  as 
rare  and  costly  dainties,  have  given  place,  to  an  immense 
extent,  to  fresh  meats,  fresh  fish,  oysters,  white  bread  made 
of  fancy  brands  of  wheat-flour, — too  generally  ill-made  and 
underdone,  indeed, — to  sweetened  pies,  cakes  and  puddings, 
fruits,  and  the  more  delicate  vegetables. 

Desirable  as  this  change  may  be,  on  the  score  of  health, 
comfort  and  refinement,  its  effect  on  the  sources  of  supply  is 
obvious  and  undeniable. 

This  diffusion  of  luxury,  shown  by  the  increased  consump- 
tion of  butchers'  meat  by  all  classes  of  the  people,  save  the 
very  wealthy,  who  can  generally  command  such  a  diet,  and 
the  very  indigent,  to  whom  it  can  never  be  regularly  acces- 
sible, is  most  strongly  developed  in  cities  ;  so  that  the  diffu- 
sion of  luxury  and  the  growth  of  cities  unite  to  produce  a 
joint  and  cumulative  effect. 

The  increase  of  commercial  and  manufacturing  cities,  and 
the  spread  of  manufacturing  and  mechanical  establishments 
throughout  the  State  and  the  adjoining  country,  would  result, 
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even  more  than  it  is  observed  to  do,  in  a  diminution  of  tlie 
home  supply  of  cattle,  sheep,  swine  and  domestic  fowls,  but 
for  the  greatly  enhanced  prices  given  to  beef,  mutton  and 
poultry,  by  the  ever-increasing  demand  ;*  and,  in  spite  of  this 


*  The  following  statements  are  condensed  from  a  paper  on  beef  cattle,  in  "  Griffith's 
Annual  Live-Stock  Review  "  for  1873,  pp.  10,  et  seq. ;  but  having  found,  on  collating 
the  figures  with  those  contained  in  the  reports  of  the  census,  numerous  discrepancies, 
due,  apparently,  to  the  editor's  having  drawn  them  from  another  source, — probably 
the  reports  of  the  agricultural  department, — I  have  substituted  the  figures  given  in 
the  census  reports. 

In  1860,  according  to  the  reports,  there  were,  in  the  whole  United  States,  a  grand 
total  of  28,967,028  head  of  beef  cattle,  including  milcn  cows,  working  oxen  and  other 
cattle,  as  well  in  cities  and  villages  as  on  farms. 

After  a  lapse  of  ten  years  the  number  appears,  not  only  not  to  have  increased,  but 
to  have  slightly  diminished ;  the  number  in  1870  being  only  28,074,582, — a  falling  off 
of  892,446,  equal  to  nearly  3.1  per  cent. 

During  this  same  decade,  the  population  rose  from  31,443,321  in  1860  to  38,558,371 
in  1870, — an  increase  of  7,115,050,  equal  to  22.6  per  cent. 

Accordingly,  the  ratio  of  the  number  of  head  of  beef  cattle  to  the  population  fell 
off  from  92.1  per  cent,  in  1860  to  72.8  per  cent,  in  1870.  This  relative  loss  was  heavy 
in  New  England  and  New  York,  but  was  heaviest  in  the  States  involved  in  the  rebel- 
lion, particularly  in  those  which  were  the  theatre  of  active  hostilities,  where  the 
destruction  of  farm-stock  of  all  kinds  was  necessarily  immense.  Something  has 
been  done,  perhaps,  to  make  up  this  loss ;  but  on  that  subject  opinions  differ,  and  the 
data  hardly  exist  for  an  intelligent  decision. 

It  is  estimated  by  Professor  Silas  L.  Loomis,  from  a  digest  of  the  census  returns 
for  thirty  years,— reports  of  1840,  1850,  I860,— in  a  paper  published  in  the  report  of 
the  agricultural  department  for  1863,  that  every  one  hundred  people  require  eighty 
head  of  neat-cattle,  of  which  eight  must  be  working  oxen,  and  twenty-eight  milch 
cows ;  but  he  points  out  modifying  causes  in  the  habits  of  the  people,  such  as  the 
substitution  of  horses  and  mules  for  oxen,  and  the  introduction  of  steam-power,, 
together  with  the  more  general  use  of  mutton  and  other  viands,  which  would,  ke 
thinks,  reduce  the  ratio  from  eighty  down  to  sixty-eight  for  each  one  hundred  of  the 
population. 

Although  his  facts  are  not  quite  accurate,  and  although  his  reasoning  is  not  alto- 
gether conclusive,  we  may,  perhaps,  assume  the  number  at'which  he  arrives— sixty- 
eight  per  cent. — as  the  best  ascertainable  ratio  of  neat-cattle  to  the  population,  to  give 
an  adequate  supply  of  butter,  cheese,  and  milk,  of  working  oxen,  and  of  cattle  for 
the  butcher. 

According  to  this  assumption,  Maine,  which  possessed  a  small  surplus  in  1860,  has 
only  just  a  fair  supply  for  herself  in  1870 ;  New  Hampshire,  which  had  some  to  spare 
in  1860,  could  part  with  only  6.2  head  to  each  one  hundred  of  her  people,  or  less  than 
20,000  head,  in  1870;  Vermont,  although  exhibiting  a  relative  loss  of  about  one-fifth,, 
still  has  a  handsome  surplus,  equal  to  36.8  per  cent,  of  her  people,  or  over  121,000 
head,  in  1870 ;  Massachusetts  and  Rhode  Island,  which  had  rather  more  than  one- 
third  of  a  supply  for  their  people  in  1860,  possess, in  1870  but  little  more  than 
one-fourth ;  and  Connecticut,  which  had  in  1860  more  than  three-fourths,  has  in  1870 
not  quite  a  two-thirds  supply.  New  England,  on  the  whole,  has  reduced  her  supply, 
from  about  .8  of  the  requisite  number  in  1860  to  about  two-thirds.  New  York  stands 
about  the  same  as  New  England,  although  the  relative  loss  has  been  less,  and  has  in 
1870  just  .7  of  her  owi  supply.  New  England  and  New  York,  taken  together,  have 
just  one  two-thirds  supply;  and  the  remaining  States  and  Territories,  although  show-  ' 
11 
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countervailing  influence,  the  home  supply,  ^e?'  capita,  does  in 
fact  diminish  from  census  to  census. 

ing  a  large  relative  loss,  still  possess'  a  considerable  excess,  and  bring  up  the  ratio  for 
the  whole  country  to  72.8  per  cent. — an  excess  of  one-sixteenth  over  the  number 
assumed  to  be  required,  equal  to  1,850,000  head.  Table  VII.  exhibits  in  even  thou- 
sands the  number  of  head  above  and  below  the  assumed  ratio,  68  per  cent,  of  the 
population,  possessed  in  1870  by  each  and  all  of  the  six  New  England  States,  by  New 
York,  and  by  New  England  and  New  York  together,  by  the  remaining  States  and 
TeiTitories,  and  by  the  whole  United  States. 

Tables  I.,  II.  and  III.  will  be  readily  understood.  It  is  only  necessary  to  call  par- 
ticular attention  again  to  the  fact  that  the  number  of  cattle  in  1860  and  1870  includes 
those  "  not  on  farms," — that  is,  milch  coavs  and  other  cattle  in  villages  and  cities, 
together  with  those  on  farms ;  and  that  all  the  figures  are  drawn  from  the  reports  of 
the  eighth  and  ninth  census. 

Table  IV.  shows  the  course  of  the  ti-ade  in  cattle  in  Chicago  almost  from  the  begin- 
ning. With  the  exception  of  two  or  three  of  the  earlier  years, — notably  1858,  1859, — 
the  growth  of  the  business  has  been  very  regular ;  and  the  ratio  of  the  number 
shipped  to  the  whole  number  received  remains  remarkably  uniform,  varying  but  slightly 
from  two-thirds.  This  table  is  draM'n,  with  modifications,  from  "  Griffith's  Live-Stock 
Annual  Review  " ;  but  some  perplexing  mistakes  in  the  table  in  the  edition  for  1872 
are  corrected  from  that  of  1870 ;  and  I  have  added  the  ratios  in  the  last  column,  for 
convenience  of  comparing  one  year  with  another. 

Tables  V.  and  VI.  show  the  growth  and  magnitude  of  the  cattle  trade  of  Buffalo 
and  Albany,  important  points  in  the  line  of  our  chief  supply. 

The  statistics  relating  to  the  Boston  Live-Stock  Market,  embracing  the  Union  Mar- 
ket at  Watertown  and  the  Brighton  Market,  have  been  gathered  from  the  files  and 
memoranda  of  Mr.  George  J.  Fox,  for  the  past  ten  years  reporter  of  this  live-stock 
market,  expressly  for  this  Report,  and  are  probably  the  most  full  and  trustworthy 
now  to  be  obtained.  As  they  possess  a  certain  interest,  and  are  not  to  be  found  in  a 
collected  form  elsewhere,  they  are  here  presented  in  considerable  detail. 

Table  I. 
Showing  the  population,  the  number  of  neat-cattle,  and  their  ratio  to  the  population,  in 
each  of  the  Netv  England  States  ;  the  aggregate  in  Neio  England ;  the  satne  in  New 
York ;  and  the  aggregate  iti  Neio  England  and  Neiu  York,  and  in  the  other  States 
and  Territories;  and  the  aggregate  in  the  United  States.  [From  the  Beport  of  the 
Eighth  Census.l 


States  and  Territoeies. 


Population. 


Total  n  amber 
Neat-Cattle. 


Eatio 
Per  cent. 


Maine, 

New  Hampshire,  . 
Vermont,        .... 
Massachusetts, 
Rhode  Island, 
Connecticut,  .... 

NeAv  England,       .        .        . 
New  York,    .... 

New  England  and  New  York, 
Other  States  and  Territories, 

Total  United  States, 


628,279 
326,073 
315,098 
1,231,066 
174,620 
460,147 


3,135,283 
3,880,735 


7,016,018 
24,427,303 


31,443,321 


454,173 
285,721 
397,136 
328,243 
45,249 
264,011 


1,774,533 
2,004,975 


3,779,508 
25,187,520 


28,967,028 


72.3 

87.6 
126.0 
26.7 
25.9 
57.4 


56.6 
51.7 


53.9 
103.1 


92.1 
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Diversified  employments,  augmented  wages,  and  reduced 
hours  of  labor,  have  produced  their  inevitable  results, — 
relaxed  industry  and  diminished  thrift.  '  Of  all  the  families 
which,  even  so  lately  as  thirty  years  ago,  would  have  kept  a 
cow,  a  pig  and  a  dozen  hens,  cared  for  them  after  thirteen  or 

Table  II. 

Shotcinff  the  population,  the  number  of  7ieat-cattle,  mid  their  ratio  to  the  population, 
iti  each  of  the  N'ew  England  States  ;  the  aggregate  in  Neio  England ;  the  same  in  New 
York  ;  and  the  aggregate  in  New  England  and  New  York,  and  in  the  other  States 
and  Territories;  and  the  aggregate  in  the  United  States.     [From  the  Report  of  the  . 
Ninth  Census.l  '  . 

1870. 


States  and  Territories. 


Population. 


Total  number 
Keat-Cattle. 


Ratio 
Per  cent. 


Maine, 

New  Hampshire,  . 

Vermont,       .... 

Massachusetts, 

Rhode  Island, 

Connecticut 

New  England, 

New  York,    .... 

New  England  and  New  York, 
Other  States  and  Territories, 

Total  United  States, 


626,915 
318,300 
330.551 
1,457,351 
217,353 
537,454 


3,487,924 

4,382,759 


7,870,683 
30,687,688 


38,558,371 


428,826 
236,169 
346,501 
271,315 
40,105 
231,094 


1,554,010 
2,086,230 


3,640,240 
24,434,342 


28,074,582 


68.4 
74.2 
104.8 
18.6 
18.4 
43.0 


44.6 
47.6 


46.3 
79.6 


72.8 


Table  III. 

Shoicing  the  number  of  neat-cattle  in  the  United  States,  according  to  the  Beports  of  the 
Census  in  1840, 1850, 1860  and  1870. 


States  and  Territories. 

1840. 

1850. 

I860. 

1870. 

Maine 

New  Hampshire, 

Vermont, 

Massachusetts,   .... 

Rhode  Island 

Connecticut,        .... 

322,255 
275,562 
384,341 
282,574 
36,891 
238,650 

343,339 
267,910 
348,848 
259,994 
36,262 
212,675 

454,173 
285,721 
397,136 
328,243 
45,249 
264,011 

428,826 
236,169 
346,501 
271,315 
40,105 
231,094 

New  England,    .... 
New  York,          .... 

1,540,273 
1,901,214 

1,469,028 
1,877,639 

1,774,-533 
2,004,975 

1,554,010 
2,086,230 

New  England  and  New  York,  . 
Other  States  and  Territories,     . 

3,441,487 
11,530,090 

3,346,667 
14,432,240 

3,779,508 
25,187,520 

3,640,240 
24,431,342 

Total,  United  States,  . 

14,971,586 

17,778,907 

28,967,028 

28,074,582 
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fourteen  hours  of  daily  labor,  fed  them,  almost  without  cost, 
on  the  refuse  of  their  own  vegetable  diet  and  on  painfuUy- 

Table  IV. 
Receipts  and  shipments  of  cattle  at  Chicago  for  eighteen  year's, — 1855-1872. 


Ratio  of  Ship- 

TEAKS. 

Keceived. 

Shipped. 

City  Butchers. 

ment  to 
receipts. 

1855,  

10,715 

8,253 

2,462 

77  per  ct. 

1856 

31,950 

22,502 

9,448 

70   " 

1857,  

48,524 

25,502 

23,022 

53   " 

1858,  

118,155 

44,149 

74,006 

37   " 

1859 

90,574 

35,973 

54,601 

40   " 

1860,  

155,753 

104,122 

51,631 

67   " 

1861,  ...... 

204,579 

124,146 

80,433 

61   " 

1862 

209,655 

112,745 

96,910 

54   " 

1863 

298,381 

203,247 

95,134 

68   " 

1864,  ....... 

336,627 

179,520 

157,107 

53   " 

1865, 

333,362 

242,766 

90,596 

73   " 

1866,  .       f       .        .        . 

392,604 

262,150 

130,454 

67   " 

1867 

327,650 

213,265 

114,385 

65   " 

1868,  

324,534 

215,987 

108,547 

67   " 

1869 

403,102 

294,717 

108,385 

73  " 

1870, 

532,964 

391,709 

141,255 

73   " 

1871 

543,050 

401,927 

141,123 

74   " 

1872 

684,075 

510,025 

174,050 

75   " 

1873,  

761,428 

574,181 

187,247 

75   " 

1874, 

843,966 

622,929 

221,037 

74  " 

6,651,648 

4,589,815 

2,061,833 

69  per  ct. 

Table  V. 
Receipts  of  cattle,  sheep  and  hogs  at  the  Buffalo  Stock-Tards,  for  sixteen  years,— 

1857-1872. 


1857, 
1858, 
1859, 
1860, 
1861, 
1862, 
1863, 
1864, 
1865, 
1866, 
1867, 
1868, 
1869, 
1870, 
1871, 
1872, 


Sheep. 


108,203 

307,549 

134,073 

345,731 

103,337 

189,579 

156,972 

145,354 

141,929 

238,452 

129,433 

524,976 

154,789 

574,849 

135,797 

155,959 

212,839 

207,208 

275,091 

341,560 

257,872 

239,943 

265,105 

385,815 

247,871 

381,450 

388,057 

561,447 

384,294 

551,131 

379,086 

606,748 

117,468 

92,194 

73,619 

85,770 

101,679 

105,671 

91,128 

301,629 

300,014 

442,831 

607,440 

470,578 

794,272 

239,519 

886,014 

1,450,109 


Receipts  of  horses,  1868, 
1869, 
1870, 
1871, 
1872, 


7,737 
12,088 

7,896 
13,319 
20,780 
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gathered  garbage,  and  found  in  tlie  eggs  and  chickens,  in  the 
milk  and  spring  calf,  and  in  the  fall  porker,  no  inconsiderable 


Table  VI. 
Albany  Live-Stock  Market, — Receipts  in  the  five  years,  1868-1872. 


TEAKS. 

Cattle. 

Sheep. 

Hogs. 

Horses. 

1868, 
18.69, 
1870, 
1871, 
1872, 
1873, 
1874, 

226,015 
289,877 
275,846 
280,534 
372,487 
404,587 
490,000 

670,600 
656,200 
590,400 
683,000. 
714,800 
691,200 

328,100 
207,500 
263.200 
940;500 
2,035,200 
1,601,200 

19,456 
26,736 

Table  VII. 
Shoicing  the  excess  and  deficiency  of  cattle  in  each  of  the  New  England  States,  in  all 
Neio  England,  in  New  York,  and  in  New  England  and  Neio  York  taken  together ; 
in  the  remaini?tg  States  and  Terntories,  and  in  the  whole  United  States,  in  even  thou- 
sand head. 


Surplus. 


Deficiency. 


Maine 

New  Hampshire, 

Vermont,  .... 

Massachusetts, 

Rhode  Island, 

Connecticut,     .... 

New  England, 

New  York,       .... 

New  England  amd  New  York, 

Other  States  and  Territories, 


3,000 

20,000 

121.000 


3,567,000 


720,000 
108,000 
134,000 
818,000 
894,000 
1,712,000 


Total  surplus  in  United  States, 


1,855,000 


The  deficiency  here  set  down  for  Massachusetts  (720,000  head) ,  it  will  he  observed, 
is  not  the  annual  deficiency,  but  the  number  which  would  be  required,  according  to 
this  estimate,  to  make  our  State  self-supplying  for  the  future.  If  so  many  cattle  of 
all  grades  and  ages,  with  a  suitable  proportion  of  bulls,  cows,  working-oxen,  steers, 
heifers  and  calves,  had  been  added  to  her  stock,  once  for  all,  in  1870,  and  properly 
cared  for,  their  natural  increase,  together  with  that  of  her  previous  supply,  would 
afford  annually  all  the  beef,  mature  and  immature,  required  by  her  markets.  If  we 
assume  three  years  as  the  mean  age  at  which  they  would  be  slaughtered,  this  would 
be  equivalent  to  720,000  divided  by  3,  or  say  240,000  annually.  The  number  actu- 
ally imported  can  hardly  be  stated  with  accuracy.  The  167,730  sold  at  Brighton  are 
thought  to  supply  600,000  people, — part  of  them  in  adjoining  States, — and  these  people 
have  a  partial  supply  at  home, — and  some  of  these  cattle  are  raised  in  Massachusetts. 
But  if  we  assume  that  600,000  people,  in  and  about  Boston,  require  the  importation  of 
167,730  head  of  cattle  annually,  equal  to  28  to  each  100  of  the  population,  there  would 
still  be  required  an  annual  importation  of  72,270  head  to  supply  the  remaining  857,351 
people  in  the  State,  equal  to  8.4  to  every  hundred,  which  may  not  be  very  fiir  from 
the  mark.  But  this  subject  requires  more  careful  examination  than  I  have  been  ablo 
to  give  it. 
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part  of  the  year's  subsistence,  not  one-half  in  similar  circum- 
stances now  keep  either  cow  or  pig.* 

On  the  other  hand,  the  numerous  railways  which  ramify 
over  the  plains  and  prairies,  thread  the  valleys,  climb  the  hills 
and  skirt  the  shores  of  our  wide  and  diversified  land,  gather, 
along  with  the  various  products  of  the  soil,  immense  herds 
of  cattle  and  other  domestic  animals,  and  pour  them  into  the 
cities,  to  satisfy  the  growing  wants  and  spreading  luxury  of 
their  increasing  population.  "The  maw  of  the  city  is  insati- 
able." New  grazing  grounds  are  explored,  sources  of  supply 
even  more  remote  are  laid  under  contribution,  vaster  herds 
are  crowded  into  railway  carriages,  the  journeys  become 
longer  if  their  several  stages  do  not,  and  the  accumulated  effect 
of  privations  and  hardships  which,  severally,  might  be  com- 
paratively harmless,  often  shows  itself  in  extreme  prostration 
at  the  end  of  a  journey  of  two  or  three  thousand  miles. 

Railway  companies  are  often  slow  to  perceive  the  neces- 
sity of  providing  improved  accommodation  for  a  rapidly 
growing  business,  rarely  anticipate  imminent  requirements, 
and  hardly  complete  the  most  necessary  improvements  before 
they  are  found  already  inadequate. 

The  wants  of  this  living  freight,  so  simple,  yet  so  im- 
perative, water,   food,  rest,   shelter,!  are   not   always    con- 


•  "  Now  I've  got  a  cow  and  a  pig,"  says  poor  Richard,  "  every  body  bids  me  good- 
morning," — titles  to  social  consideration  less  prized  now  than  in  poor  Richard's 
day.  If  asked  for  the  proof  of  this  assertion,  I  should  give  my  own  observations,  the 
result  of  many  inquii-ies  among  intelligent  observers  of  the  habits  of  our  village 
population,  and  appeal  with  confidence  to  all  whose  memory  goes  back  thirty  years, 
and  who  have  even  given  a  thought  to  the  subject.. 

t  Simple  as  these  requirements  are,  they  are  all,  save  clothing  and  fuel,  which  may 
come  under  the  head  of  shelter,  too,  that  are  required  for  the  physical  comfort  of 
man.  His  wants,  as  summed  up  by  "  Holi  chhxhe,"  the  "  Lovely  lady  of  leere,"  in 
Piers  Plowman's  vision,  are : 

"  And  comaunded  of  his  curteisie 
In  commune  three  thynges, 
Are  none  nedfulle  but  tho," 
***** 

"  That  oon  vesture, 
From  cold  thee  to  save; 
And  mete  at  meel 
For  misese  of  thiselve ; 
And  drynke  whan  thow  driest." 

[Vision  of  Piers  Plowman,  edition  of  Thomas  Wright :  John  Russell  Smith,  London, 
1856,  line  498,  et  seq.'\ 
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sidered  as  much  as  economy  and  good  policy,  to  say  nothing 
of  humanity,  urgently  demand.  The  consequences  of  these 
cooperating,  and,  for  the  most  part,  mutually  intensifying 
causes,  are  to  be  considered  here  under  three  aspects,  with 
a  view  to  such  ameliorations  as  may  be  found  practicable. 

1.  Economy;  abundant  food  at  reasonable  price. 

2.  The  public  health  ;  wholesome  food  at  any  price. 

3.  The  public  morals ;  humanity,  which  should  be  beyond 
price. 

The  first  topic  furnishes  the  key  to  the  question. 

It  is  a  humiliating  reflection  that  whatever  abuses  may  be 
found  to  exist,  will  admit  of  remedy  only  so  fast  and  so  far 
as  economical  considerations  demand,  or  at  least  permit. 
Fortunately  these  considerations  will  be  found,  it  is  believed, 
altogether  on  the  right  side.  Sanitary  and  humane  consider- 
ations, deeply  aflfecting  the  public  at  large,  often  touch  in- 
dividuals too  lightly  to  call  out  strenuous  efi"ort ;  but  cheap 
and  safe  transportation  of  supplies  of  food  afifect,  individually, 
a  large  body  of  energetic  and  active  men,  who  will  not  fail  to 
make  their  views  and  interests  tell  for  all,  and  more  than  all, 
their  true  relative  importance. 

Practices  and  modes  of  transportation  injurious  to  the 
health  of  the  animals  transported,  and  therefore,  of  necessity, 
prejudicial  to  the  public  health, — conspicuously  cruel,  and 
therefore  degrading  to  the  public  morals, — have  hitherto  pre- 
vailed, and,  to  a  certain  extent,  still  continue,  because  be- 
lieved to  be  for  the  interest  of  those  who  carry  on  the  traffic 
and  of  the  railway  companies  who  conduct  it.  On  the  other 
hand,  increased  comfort  and  ameliorations  of  every  kind  have 
been  supplied,  and  will  be  carried  still  further,  as  fast  as  their 
adoption  can  be  shown  to  be  profitable. 

It  must  be  gratefully  acknowledged  that  the  improvements 
already  made  have  been  very  marked,  and  that  the  severe 
and  sweeping  censures  to  which  those  who  carry  on  this 
traffic  were  a  few  years  ago  sul)jected,  whether  ever  altogether 
deserved  or  not,  no  longer  apply  with  equal  justice.  The 
great  bulk  of  the  business  has  passed  beyond  the  purview  of 
societies  for  the  prevention  of  cruelty  to  animals,  only  its 
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minor  evils  and  its  occasional  and  comparatively  rare  abuses 
now  requiring  their  intervention,  although  their  untiring 
vigilance  can  never  be  dispensed  with. 

Many  lines  of  railway  make  the  transportation  of  live-stock 
a  leading  feature  of  their  business,  and  strive  to  attract  such 
freight  from  rival  lines  by  every  attainable  improvement  in 
the  material  and  arrangements  for  the  comfort  of  the  animals 
and  of  the  men  who  have  them  in  charge. 

On  some  railwaj^s,  palace-cars  are  attached  to  stock-trains, 
for  the  accommodation  of  drovers  and  of  men  in  their  employ. 
It  is  but  a  very  few  years  since  these  men  were  compelled  on 
many  lines  to  ride  on  top  of  the  stock-cars,  without  protection 
from  the  weather,  however  inclement,  by  day  or  night,  and 
exposed  to  the  most  appalling  dangers  and  to  extreme  hard- 
ships ;  and  even  now,  the  wretched  "caboose,"  still  in  use  on 
some  important  roads,  compares  poorly  with  the  correspondn  • 
ing  accoxnmodation  furnished  elsewhere. 

Some  of  the  cattle-cars  recently  placed  on  the  rail  are 
greatly  improved  over  those  of  earlier  date,  the  latter,  of 
course,  still  forming  the  bulk  of  the  equipment,  and  present- 
ing various  degrees  of  adaptation  to  their  purpose. 

Higher  speed  has  been  pretty  generally  attained,  and  these 
trains  are  less  frequently  subjected  to  capricious  and  wanton 
delays  for  privileged  trains,  from  which  animals  suffer  great 
hardships  Avheuever  such  delays  occur.  Not  only  are  their 
hours  of  confinement  and  fatigue  so  lengthened,  but  their 
too  brief  period  of  rest  is  sadly  curtailed.  The  requirements 
of  the  recent  law  of  the  United  States  *  on  this  subject  are 

*  Act  of  Congress. 

An  Act  to  pj-eve7it  Cruelty  to  Animals  while  in  Transit,  hy  Railroad  or  other  means 
of  TranspoHation,  within  the  United  States. 

[Passed  March  3,  1873.] 

Be  it  enacted  by  the  Senate  and  House  of  Represejitatives  of  the  United  States  of 
America  in  Co?igress  assembled,  That  no  railroad  company  within  the  United  States, 
whose  road  forms  any  part  of  a  line  of  road  over  which  cattle,  sheep,  swine  or  other 
animals,  shall  be  conveyed  from  one  state  to  another,  or  the  owners  or  masters  of 
steam,  sailing  or  other  vessels  carrying  or  transporting  cattle,  sheep,  swine  or  other 
animals,  from  one  state  to  another,  shall  confine  the  same  in  cars,  boats  or  vessels  of 
any  description,  for  a  longer  period  than  twenty-eight  consecutive  hours,  without  un- 
loading the  same  for  rest,  water  and  feeding  for  a  period  of  at  least  five  consecutive 
hours,  unless  prevented  from  so  unloading  by  storm,  or  other  accidental  causes.  In 
estimating  such  confinement,  the  time  during  which  the  animals  have  been  confined 
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uow  generally  complied  with  at  the  North,  and,  so  far  as  my 
observation  goes,  to  the  great  advantage  of  all  parties.  Not 
only  is  the  time  of  actual  travel  shortened,  but  the  propor- 
tionate length  of  the  interval  of  rest  to  the  time  spent  on  the 
rail  is  much  increased — a  point  of  great  importance. 

At  many  stations,  better  3'ards,  sheds,  mangers  and  water- 
ing-troughs have  been  provided,  and  the  platforms  for  em- 
barking and  disembarking  have  been  rendered  very  commo- 
dious. Almost  invariably,  the  latest  and  newest  cattle-yards 
are  in  all  respects  the  best  constructed,  the  best  planned,  the 
best  appointed,  the  most  condncive  to  the  health  and  comfort 
of  the  animals,  and  the  most  convenient  for  the  men  enofasfed 
in  the  business  and  for  the  servants  of  the  railway  companies. 
Whatever  seems  to  be  objectionable  will  be  found  to  be  old, 
and  to  be  continued  in  use  only  because  considered  too  valua- 
ble to  be  cast  aside. 


without  such  rest  on  connecting  roads  from  winch  they  are  receiA'ed  shall  be  included, 
it  being  the  intent  of  this  act  to  prohibit  their  continuous  confinement  bej'ond  the 
period  of  twenty-eight  hours,  except  upon  contingencies  herein  before  stated.  Ani- 
mals so  unloaded  shall  be  properly  fed  and  watered  during  such  rest  by  the  owner  or 
person  having  the  custody  thereof,  or,  in  case  of  his  default  in  so  doing,  then  by  the 
railroad  company,  or  owners  or  masters  of  boats  or  vessels  transporting  the  same,  at 
the  expense  of  said  owner  or  person  in  custody  thereof;  and  said  company,  owners 
or  masters  shall  in  such  cases  have  a  lien  upon  such  animals  for  food,  care  and  cus- 
tody furnished,  and  shall  not  be  liable  for  any  detention  of  such  animals  authorized 
by  this  act.  Any  company,  owner  or  custodian  of  such  animals  who  shall  know- 
ingly and  wilfully  fail  to  comply  -with  the  provisions  of  this  act,  shall,  for  each  and 
every  such  failure  to  comply  vrith  the  provisions  of  the  act,  be  liable  for  and  forfeit 
and  pay  a  penalty  of  not  less  than  one  hundred  nor  more  than  five  hundred  dollars : 
provided,  hoioever,  that  when  animals  shall  be  carried  in  cars,  boats  or  other  vessels 
in  which  they  can  and  do  have  proper  food,  water,  space  and  opportunity  for  rest,  the 
foregoing  provisions  in  regard  to  their  being  unloaded  shall  not  apply. 

Sect.  2.  That  the  penalty  created  by  the  first  section  of  this  act  shall  be  recovered 
by  civil  action  in  the  name  of  the  United  States,  in  the  circuit  or  district  court  of  the 
United  States,  holden  Avithin  the  district  Avhere  the  violation  of  this  act  may  have 
been  pommitted,  or  th(j  person  or  corporation  resides  or  carries  on  its  business ;  and  it 
shall  be  the  duty  of  all  United  States  marshals,  their  deputies  and  subordinates,  to 
prosecute  all  violations  of  this  act  which  shall  come  to  their  notice  or  knowledge. 

Sect.  3.  That  any  person  or  corporation  entitled  to  lien  under  the  first  section  of 
this  act  may  enforce  the  same  by  a  petition  filed  in  the  district  court  of  the  United 
States,  holden  within  the  district  M'here  the  food,  care  and  custody  shall  have  been 
furnished,  or  the  owner  or  custodian  of  the  property  resides ;  and  said  court  shall 
have  power  to  issue  all  suitable  process  for  the  enforcement  of  such  lien  by  sale  or 
otherwise,  and  to  compel  the  payment  of  all  costs,  penalties,  charges  and  expenses 
of  proceedings  under  this  act. 

Sect.  4.  That  this  act  shall  not  go  into  effect  until  the  first  day  of  October, 
eighteen  hundred  and  seventy-three. 

12 
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With  some  exceptions,  to  be  noticed  further  on,  the  arrange- 
ments provide  humane  treatment  for  all  classes  of  animals 
in  transit,  and  the  animals  themselves  appear  to  be  calm, 
quiet,  comfortable  and  contented.  Of  course  these  terms 
are  here  used  in  a  relative  sense.  Nobody  expects  railway 
travel  to  prove  a  luxury,  whether  to  sheep  or  swine,  to  horned 
cattle  or  horses,  to  the  crowded  occupants  of  the  emigrant 
train  or  to  the  passenger  in  a  palace-car,  "  stretched  on  the 
rack  of  a  too  easy  chair."  Some  degree  of  hardship  and 
fatigue  are  expected,  and  are  probably  inevitable,  and  would 
do  no  harm  if  followed  by  a  suitable  period  of  rest  and  refresh- 
ment for  recuperation  at  the  journey's  end.  I  shall  return  to 
this  point  by  and  by. 

Exceptional  cases  of  suffering,  sometimes  resulting  in 
severe  loss,  occur  often  enough  to  emphasize  the  demand  for 
watchful  supervision,  and  to  prove  that  a  minor,  yet  injurious, 
degree  of  similar  hardships  may  too  often  escape  attention. 
Such  announcements  as  the  following,  from  the  "  Buffalo  Daily 
Courier"  of  Thursday,  Sept.  22,  1874,  relate  to  the  more 
startling  cases,  which  happily  are  comparatively  rare  : — 

"  A  car-load  of  twenty-one  cattle,  from  Buffalo,  were  attacked  by  a  mys- 
terious disorder  at  Washingtonville,  Orange  County,  on  Saturday.  Eight 
suddenly  died,  and  others  will  die.  The  disease  is  conjectured  to  be  an  affec- 
tion of  the  lungs,  caused  by  the  recent  dry  weather  and  a  long  confinement 
in  the  cars." 

It  is  not  imjjrobable  that  the  crowding  of  twenty-one  cattle 
into  a  car  of  dimensions  suitable  for  only  seventeen,  for  the 
long  journey  from  Buffalo  to  New  York,  may  have  aggravated 
the  disease,  and  caused  the  deaths,  with  but  little  to  attribute 
to  "the  recent  dry  weather" ;  but  it  is  hardly  to  be  doubted 
that  these  cattle  had  contracted  some  distemper  before  enter- 
ing the  car,  or  were  subjected  to  unusual  delays  or  other 
extraordinary  hardships.  Indeed,  some  degree  of  overcrowd- 
insT  is  much  too  common.* 


*  The  following  extract  from  a  letter,  and  the  figures  subjoined,  relating  to  the 
stock-yards  of  Pittsburgh,  Pa.,  which  I  have  not  visited,  confirms  the  opinion  I  had 
formed  independently,  that  "  overcrowding  is  much  too  common  " : — 

"  The  great  mortality  of  stock  in  the  stock-yards  of  this  city  is  owing  to  the  over- 
crowding of  cars.  Texas  cattle  are  less  hable  to  die  by  overcrowding  than  native, 
owing,  no  doubt,  to  the  amount  of  nerve  with  which  they  are  endowed,  and  also  the 
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Some  feeble  attempts  have  been  made  to  guard  against  this 
abuse,  and  to  provide  for  regular  feeding  and  watering  by  fur- 
nishing for  beef-cattle  compartment  cars,  containing  a  number 
of  separate  stalls,  one  for  each  animal.  A  trough  of  boiler  iron, 
for  food  and  water,  placed  along  each  side  of  the  car,  and  a 
long  box  overhead  for  carrying  a  quantity  of  food  which  could 
be  supplied  by  trap-doors  to  the  troughs  below,  enabled  the 
attendant  to  feed  the  animals  without  removing  them  from  the 
car.  Water  could  be  introduced  into  the  trough  at  aCny  water- 
ing station. 

I  could  not  learn  that  any  satisfactory  trial  had  ever  been 
given  to  this  system. 

One  car,  perhaps  more  than  one,  has  been  sent  a  few  trips, 
with  no  very  marked  results  one  way  or  the  other,  so  far 
as  I  was  able  to  learn,  and  the  little  I  was  told  was  contradic- 


great  length  of  time  they  can  do  without  food.    The  stock-yards  in  this  city  are  very 
large,  and  stock  is  shipped  here  continually." 

The  following  are  the  figures  from  the  Report  relating  to  the  Pittsburgh  Stock-Yards, 
referred  to  in  the  foregoing  letter 


STOCK 

Shipped. 

Dead. 

Katio. 

One  in, 

No.  in  10,000. 

(Cattle,         .... 

1871,  .  <  Hogs 

C  Sheep,        .... 

C  Cattle 

1872,  .  \  Hogs,          .... 

C.  Sheep,        .... 

(Cattle,         .... 

1873,  .  <  Hogs,          .... 

C  Sheep,         .... 

1871, 1872, 5  gf*^/'         .        .        .       . 

206,384 
672,618 
758,946 

323,687 
1,077,817 
1,005,156 

443,079 
851,582 
768,285 

973,150 
2,602,017 
2,532,387 

69 
2,184 
1,807 

144 
4,430 
1,675 

551 
4,410 
1,173 

764 

11,024 

4,655 

2,991 
308 
420 

2,317 
243 
600 

804 
193 
655 

1,274 
236 
544 

3.3 

32.4 
23.8 

4.5 
41.1 
16.6 

12.4 
51.8 
15.3 

7.9 
42.4 
18.0 

The  mortality  here  shown  is  very  formidable,  and  calls  imperatively  for  a  remedy. 
The  worst  feature  of  the  case  is,  that  the  ratio  of  loss  to  number  transported  has 
steadily  risen  from  about  one  in  three  thousand,  in  1871,  to  one  in  eight  hundi-ed  in 
1873 ;  the  mean  for  the  three  years,  1871,  1872,  1873,  bemg  one  in  twelve  hundred  and 
seventy-four, — about  one-twelfth  of  one  per  cent.  The  same  is  true  of  hogs.  The 
ratio  has  risen  fi-om  one  in  three  hundred  in  1871  to  about  one  in  two  hundred  in 
1873  ;  and  the  mean  for  the  three  years  is  one  in  two  hundred  and  thirty-six,  or  about 
four-tenths  of  one  per  cent.  In  sheep,  on  the  other  hand,  there  has  been  some  im- 
provement, the  ratio  of  loss  having  fallen  from  one  in  four  hundred  and  twenty,  in 
1871,  to  one  in  six  hundred  and  fifty-five  in  1873 ;  the  mean  being  one  iu  five  hundred 
and  forty-four,  equal  to  about  one-sixth  of  one  per  cent. 
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toiy.*  I  carefully  examined  a  car  of  this  kind,  and  brought 
away  a  strong  impression  that  the  cost  and  trouble  attending 
its  use  would  be  considerable,  and  perhaps  greater  than  any 
resulting  advantage. 

Unless  the  loss  now  sustained  by  dealers  from  the  "shrink- 
age" or  loss  of  weight  in  transit  could  be  almost  wholly  pre- 
vented, or  very  largely  reduced,  these  compartment  cars  can 
hardly  come  into  use,  since  there  is  no  other  fund.from  which 
to  draw  to  cover  the  enhanced  cost,  and  there  would  still  re- 
main the  delay  and  trouble  in  loading  and  discharging,  and  the 
greatly  increased  strain  upon  the  temper  and  patience  of  the 
men  employed,  necessitating,  in  some  cases,  the  employment 
of  a  higher  grade  of  men  about  the  yards,  and  more  self-con- 
trol and  higher  discipline  than  can  usually  be  expected  ;  which 
would  prove  grave  impediments  to  the  introduction  of  a  sys- 
tem requiring  the  separate  closing  of  a  partition  for  every  ani- 
mal, and  the  placing  of  every  one  with  his  head  in  a  particu- 
lar direction,  when  ten  trains  or  more,  consisting  of  thirty  to 
thirty-five  cars  each,  and  every  car  laden  with  sixteen  or  sev- 
enteen animals,  must  be  loaded  within  a  certain  definite  time 
or  be  left  over  till  the  next  day.  Among  the  five  thousand 
beeves,  freighting  such  a  list  of  trains,  often  forwarded  daily 
from  a  single  point,  many  are  almost  wild,  some  quite  so,  and 
hardly  any  sufficiently  used  to  handling  to  permit  themselves 
to  be  impounded  in  a  narrow  stall  without  nervous  terror  and 
violent  efforts  to  escape.  Very  often  there  are  pairs  of  com- 
rades who  show  strong  attachment  to  each  other,  and  would 
suflfer  from  separation,  and  from  the  violence  probably  re- 
quired to  effect  it. 

It  is  even  possible  that  cattle  might  be  found  to  sufier  more 
from  such  solitary  confinement  than  from  the  present  mode, 
excluding,  of  course,  from  the  latter  the  excessive  crowding 
occasionally  practised.  They  could  lie  down,  indeed,  at  will, 
without  danger  of  being  trampled  on  by  their  companions ; 
but  they  could  not  turn  around,  nor  move  far  out  of  their 
tracks.  No  farmer,  surely,  would  dare  to  put  his  cows  and 
oxen  into  stalls  only  twenty-six  inches  wide,  even  to  spend  a 

■*  Information  received  while  these  sheets  are  under  revision  for  the  press,  shows 
that  good  results  are  to  be  expected,  and  have  been  in  fact  obtained ;  and  that  there 
is  vitality  in  this  plan,  the  further  development  of  which  will  be  watched  with 
interest. 
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single  night  in  a  quiet  stable.  Cattle  occupying  a  car  without 
partitious,  unless  excessively  crowded,  and  even  when  far  too 
closely  packed  to  admit  of  any  lying  down  with  safety,  can, 
and  actually  do,  move  about  by  concerted  effort,  change  their 
position  in  the  car,  find  their  mates  and  favorites,  and  obtain 
some  exercise  and  relief.  They  support  each  other  against 
jars  and  shocks,  such  as  occur  in  startiug  and  stopping  trains, 
and  develop  a  remarkable  degree  of  discipline  and  mutual 
helpfulness  and  forbearance. 

All  this  would  be  lost,  or  much  diminished,  by  the  system  of 
compartments,  and  the  loss  might  go  far  to  counterbalance 
the  gain.  Indeed,  I  was  told  by  one  disinterested  and  intel- 
ligent observer,  that  cattle  had  been  taken  out  of  the  compart- 
ment car  completely  foundered,  so  as  to  be  unable  to  stand, 
by  a  single  stage  of  three  hundred  miles. 

Roomy  stalls,  affording  three  feet  or  three  and  a  half  feet 
to  each  animal,  and  assigning  eight  or  ten  animals  to  an  ordin- 
ary twenty-eight  feet  car,  with  suitable  manger  and  watering- 
trough,  good  bedding  and  abundant  food,  would  doubtless  give 
increased  comfort,  and  reduce  the  loss  of  weight  in  transit. 
If  cars  so  fitted  up,  mounted  on  suitable  springs,  pro- 
vided with  good  buffers,  and  having  large  axles  with  long 
bearings,  adapted  to  high  speed,  were  run  rapidly  over  long 
routes,  there  would  probably  be  some  saving  in  shrinkage, 
and,  if  so,  then  a  very  great  gain  in  the  quality  of  the  meat ;  for 
the  flesh  of  an  animal  which,  while  living,  was  losing  weight, 
is  worth  much  less,  as  food,  than  that  of  one  which  was  at 
the  time  of  slaughtering  in  full  and  perfect  condition.  Like 
the  first  turn  of  the  screw  of  the  wine-press,  the  imperative 
wants  of  the  living  animal  extract  the  richest  juices  and  leave 
the  remainder  flavorless  and  poor ;  and  if  this  self-consuming 
process  is  carried  to  a  great  extent,  the  beef  that  remains  is 
of  hardly  more  worth  than  a  squeezed  lemon,  or  "  salt  that  has 
lost  its  savor."  *    But  the  loss  of  weight,  or  shrinkage,  could 

*  "  The  application  of  the  substances  forming  the  albuminous  gi'onp,  to  the  support 
of  the  animal  body,  by  affording  the  materials  for  the  nutrition  and  re-formation  of  its 
tissues,  needs  little  explanation.  The  proportions  of  the  four  ingredients  of  -which 
they  arc  all  composed,  are  so  nearly  the  same,  that  no  essential  difference  appears  to 
exist  among  them ;  and  it  is  a  matter  of  little  consequence,  except  so  fiir  as  the  gratifica- 
tion of  the  palate  is  concerned,  whether  we  feed  upon  the  flesh  of  animals  (syntonin), 
upon  the  white  of  egg  (albumen),  the  curd  of  milk  (casein),  the  grain  of  ^yhcat 
(gluten),  or  the  seed  of  the  pea  (Icgumen).  All  these  substances  are  reduced  in  the 
stomach  to  the  form  of  albumen ;  which  is  the  raw  material  out  of  which  tho  various 
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not  be  entirely  prevented  by  any  possible  system  of  transpor- 
tation ;  and  so  long  as  any  such  loss  is  sustained,  there  must 
be  some  injury  to  the  quality  of  the  meat,  for  which  there  is 
no  remedy  but  feeding,  rest  and  recuperation  at  the  end  of 
the  journey. 

Unless  the  exhaustion  has  passed  all  necessary  limits,  this 
recuperation  would  be  almost  as  rapid  after  a  journey  by  the 
one  mode  of  transit  as  by  the  other,  and  the  resulting  gain 
by  the  use  of  even  the  luxurious  cars  now  under  considera- 
tion could  not,  it  would  appear,  be  very  great. 

Of  course,  such  a  system  of  wide  separate  stalls  would  be 
costly,  cumbrous  and  troublesome,  and  probably  wholly  in- 

fabrics  of  the  body  are  constructed.  But  the  rule  holds  good  with  regard  to  these 
also,  that,  by  being  made  to  feed  constantly  on  the  same  substance,  boiled  white  of 
egg  for  instance,  or  meat  deprived  of  the  principle  that  gives  it  flavor,  an  animal  may 
be  effectually  starved ;  its  disgust  at  the  food  being  such,  that  even  if  swallowed  it  is 
not  digested."  [Carpenter's  Animal  Physiology,  ^  158.]  Although  the  terra  "  ozma- 
zome  "  is  less  used  than  formerly,  since  the  fluid  so  named  has  been  ascertained  to  be 
a  compound  or  mixture  of  several  extracts,  rather  than  a  definite  substance,  it  still 
remains  a  convenient  name  for  the  odorous  and  sapid  portion  of  the  juice  of  beef  and 
other  mature  viands,  and  must  always  be  kept  pleasantly  in  remembrance  by  the 
charming  work  of  Brillat-Savarin,  '  Physiologic  du  Gout.' 

"  We  see  daily  great  numbers  of  beef  cattle  kept  on  the  road  during  twelve, 
twent}',  twenty-four,  and  even  thirty-six  hours  without  receiving  a  particle 
of  food!  It  is  contrary  to  good  sense,  adverse  to  the  interests  of  the  shippers, 
and  al)Ove  all  injurious  to  the  health  of  the  animals  who  undergo  these  privations, 
and  must  suffer  much  in  consequence.  The  meat  from  these  animals  certainly  is  not 
worth  as  much  as  that  from  healthy  animals ;  it  is  of  ten  injurious  to  the  health  of  man, 
and  alioays  less  perfectly  digested.  (La  viande  de  ces  animaux  ne  vaut  certainement 
pas  la  viande  sainc ;  elle  est  souvent  nuisible  a  la  sante  de  I'homme,  toujours  moins 
digeste.)"  [Ameliorations  a  apporter  au  mode  de  transporter  des  animaux  par  les 
chemins  de  fer.    Auguste  Zundel,  Paris,  1870,  pp.  31,  32.] 

The  following,  copied  from  the  annual  report  of  the  Union  Stock-Yards  of  Chicago, 
for  the  year  1873,  published  in  the  "Drovers'  Journal"  of  January  3,  1873,  where 
it  is  quoted  with  approval  from  the  "  Drovers'  Journal "  of  June  14,  1873,  referring 
to  cattle  which  showed  that  "  this  self-consuming  process "  had  been  "  can-ied 
to  a  great  extent,"  says  of  them,  they  are  "  shipped  here  with  little  else  than 
the  bone-frame  and  skin  to  make  up  the  animal,  being  totally  unfit  for  any 
practical  use  in  this  mai'ket.  We  know  of  an  instance  where  an  animal  of  this 
kind  that  weighed  just  1000  pounds,  was  sold  to  a  city  butcher  for  fifteen  dollars. 
The  party  who  bought  this  animal  realized  just  five  dollars  for  the  hide,  losing  the 
entire  carcass ;  and  this  kind  of  a  result  is  no  doubt  often  made  in  handling  this  kind 
of  stock."  [Report  for  June.]  In  the  same  document,  in  the  report  for  August,  the 
following  language  occurs  :  "  The  great  bulk  of  '  through '  Texas  cattle,  that  arrived 
at  these  j'ards  during  the  month,  were  sold  at  ^1.2.5  to  !g2.2o,  and  were  dear  property 
at  those  prices,  as  all  our  city  butchers  lost  money  in  handling  them."  This,  while, 
at  the  same  time,  a  few  lines  further  on,  we  read,  "  Really  fine,  ripe  cattle  sold  dur- 
ing the  month  as  high  as  .f  6.25 ;  but  the  great  bulk  of  the  sales  of  cattle  of  this  class 
were  made  at  !S5.90  to  f6.10." 

In  view  of  these  facts,  I  hardly  think  the  energetic  comparison  of  the  squeezed 
lemon  too  strong.  Indeed,  it  has  been  strongly  confirmed  and  approved  as  apposite 
and  just  by  numbers  of  experts  in  the  cattle  trade. 
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admissible  on  economical  and  practical  grounds.  It  may  be 
adopted  in  some  degree  for  very  fine  and  valuable  animals,  but 
it  would  enhance  the  cost  of  transportation  of  ordinary  cattle 
out  of  all  proportion  to  their  market  value.  Just  so  far  as 
the  saving  in  shrinkage  and  the  augmented  value  of  the  ani- 
mals will  compensate  shippers  for  this  extra  expense,  and 
afford  a  remunerative  profit  on  the  capital  employed,  will 
the  use  of  such  cars  be  found  practicable  and  judicious, 
and  to  JList  this  extent  will  they,  doubtless,  be  introduced  in 
time. 

Some  of  the  worst  abuses  at  present  existing  arise  from  the 
great  disparity  of  size  among  the  cars  of  the  leading  railways 
which  supply  our  market.  Cattle  are  rarely,  if  ever,  shipped 
from  a  distant  point  through  to  their  ultimate  destination  in 
the  same  cars  in  which  they  set  out.  Herds  are  concentrated 
and,  to  some  extent,  commingled  at  such  stock-yards  as  those 
at  St.  Louis,  Louisville,  Chicago  and  Pittsburg.  They  move 
on  to  Toledo,  to  Cleveland,  to  Detroit,  to  Buffalo,  to  Albany, 
receiving  accessions  from  the  tributary  country  through  which 
they  pass,  and  diverge  and  separate  at  such  points  as  Buffalo 
and  Albany,  for  New  York,  Boston  and  other  markets, 
and  at  each  relay  are  forwarded  in  cars  other  than  those  in 
which  they  arrived. 

These  cars  differ  greatly  in  dimensions,  especially  in  length. 
Some  are  thirty-two  feet  long  by  eight  feet  six  inches  wide, 
and  six  feet  six  inches  high,  inside  dimensions ;  some,  again, 
are  only  twenty-five  feet  long  by  seven  feet  eight  inches  wide, 
and  six  feet  high.  In  most  cases,  doubtless,  more  of  these 
small  cars  are  provided  to  receive  a  train  load  of  cattle  than 
there  were  of  the  larger  cars  in  which  they  came  from  the 
West;  but  in  too  many  cases  shippers  are  compelled,  to  their 
very  great  injury,  to  put  the  seventeen  heavy  steers  which 
formed  a  car-load,  and  found  suitable  space  in  a  car  twenty- 
eight  feet,  thirty  feet,  or  thirty-two  feet  long,  into  one  of 
only  twenty-five  feet,  to  the  great  discomfort  and  possible 
loss  of  the  animals,  or  submit  to  ruinous  delay,  with  no  assur- 
ance of  better  accommodations  at  last.* 

*  It  is  but  fiiir  to  say  that  the  very  smallest  of  these  cars  have  just  now,  upon  suita- 
ble representations  totlic  officers  of  a  leading  railway,  been  removed  from  cattle-trains 
and  applied  to  other  purposes  to  which  tliey  arc  better  adapted. 
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The  requirements  of  a  good  cattle-car  are, — 

1.  That  it  should  not  be  less  than  eight  feet  wide  in  the  clear, 
inside  ;  and  eight  feet  six  inches  would  be  better  for  large  cattle. 

2.  That  it  should  be  six  feet  six  inches  high  in  the  clear. 

3.  That  it  should  be  not  less,  nor  much  more,  than  twenty- 
eight  feet  long  inside,  since  that  is  the  usual  length,  and  uni- 
formity in  this  respect  greatly  facilitates  re-loading  and  chang- 
ing from  one  train  to  another. 

4.  That  it  should  be  smooth  on  the  inside,  free  from 
angular  posts,  studs,  bars  or  girders,  and  from  hooks,  staples 
and  other  projections. 

5.  That  it  should  be  boarded  up  smooth  inside  for  a  width 
of  two  feet  on  the  sides,  from  a  point  three  feet  above  the  floor 
up  to  a  point  five  feet  above  the  floor,  to  afford  a  fair  surface 
for  the  animals  to  rest  against,  and  avoid  the  sharp  corners 
of  open  slats,  by  which  they  are  often  cruelly  marked. 

6.  There  should  be  provision  for  shutting  out  driving 
storms  on  the  Aveather  side,  in  cold  weather ;  implying,  of 
course,  such  provision  on  both  sides,  to  be  used  at  dis- 
cretion. 

7.  The  riding-springs  should  be  easy,  not  too  easy,  but 
sufficient  to  obviate  all  severe  jarriiig. 

8.  The  couplings  should  be  fitted  with  good  buffer-springs. 

9.  Corners  of  door-posts  should  be  well  rounded,  or  cham- 
fered. 

10.  There  should  be  two  trap-doors  in  the  roof,  to  give  the 
attendant  access  to  the  cattle  in  case  of  need. 

11.  There  should  be  openings  in  the  ends  for  ventilation, 
with  doors  sliding  on  the  outside,  to  be  closed  at  the  front 
end  in  cold  and  stormy  weather. 

Cars  less  than  eight  feet  in  width  are  extremely  inconve- 
nient and  uncomfortable  for  large  cattle,  compelling  a  con- 
strained, contracted  or  contorted  position  of  the  head  and 
neck,  irksome,  doubtless,  at  first,  and  painful  and  injurious 
in  the  extreme,  after  long  confinement.  On  at  least  one  rail- 
way, the  cars  are  eight  feet  six  inches  wide  in  the  clear,  and 
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lare:e  cattle  are  much  more  comfortable  in  them  than  even  in 
a  car  eight  feet  wide.* 

Bedding. — The  propriety,  indeed  the  necessity,  of  provid- 
ing bedding  of  some  kind  for  all  neat-cattle,  and  I  believe  for 
horses,  hogs  and  sheep  as  well,  seems  to  be  generally,  if  not 
universally,  recognized  by  all  railway  companies  engaged  in 
stock  transportation,  as  well  as  by  shippers.  The  usual  price 
charged  for  bedding,  so  far  as  my  inquiries  went,  is  one  dollar 
per  car.  For  this  sum,  one  hundred  pounds  of  coarse  hay  or 
sedge  (which  is  better  than  fine  hay,  as  it  is  stronger  and  less 
likely  to  be  eaten  by  the  cattle)  is  supplied  to  each  car,  or  a 
quantity  supposed  to  be  equivalent  thereto  of  straw,  plauing- 
machine  shavings,  sawdust,  or  sand.  An  immense  propor- 
tion of  the  cars  I  inspected  were  covered  to  the  depth  of 
several  inches — sometimes  as  much  as  nine  inches  by  actual 
measurement — with  a  curious  accumulation  of  strata  of 
all  ages,  from  "eocene"  to  "recent,"  consistiug  of  all  the 
materials  enumerated  above,  with  others  of  unknown  origin, 
all  .cemented  by  the  droppings  of  the  cattle  into  a  firm  but 
elastic  mass  resembling  kamptulicon.  A  sprinkling  of  sand, 
a  quarter  of  an  inch,  or  even  less,  in  thickness,  gives  it  the 
tidy  appearance  of  the  sanded  floor  of  a  London  tap-room ; 
and,  when  care  is  taken  to  prevent  the  formation  of  deep 
holes  and  sharp  ridges,  and  to  maintain  an  even  surface,  it 
appears  to  supply  all  the  conditions  of  comfort.  It  is  a 
little  appalling,  however,  to  reflect  what  might  be  the  eflect 
of  introducing  an  animal  sufleriug  from  any  infectious  disease 
into  such  a  nidus  for  its  reception  and  diflusion. 

On  some  routes,  cars  used  to  transport  cattle  eastward  are 
freighted  on  the  return  trip  with  iron,  lumber,  coal,  or  other 
materials  requiring  the  removal  of  the  bedding  at  each  trip ; 
and  in  such  cases  the  sprinkling  of  sand  above  referred  to  has 
to  do  duty  as  the  sole  bedding.  It  answers  to  prevent  slip- 
ping and  fiilling  down,  and  of  course  to  relieve  the  cattle  from 
the  fatiguing  muscular  exertion  which  would  be  necessary  on 

*  Dimensions  of  Stock  Cars. — Standard  size  of  stock  cars  built  at  the  Boston  S^  Albany 
R.  R.  shops  at  Allston :  29  feet  9^  inches  long,  inside ;  7  feet  lOJ  inches  wide,  inside ; 
6  feet  2\  inches  high,  from  floor  to  ceiling.     Canada  Southern  R.  R. :  32  feet  4  inches 
long,  inside ;  8  feet  6  inches  wide,  inside ;  6  feet  6  inches  high  inside. 
13 
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a  smooth  and  slippery  floor,  but  gives  no  protection  against 
cold  and  no  solicitation  to  lie  down. 

"Tenez!"  said  Fleur  de  Marie,  referring  to  her  lodoing- 
house  experiences,  "Ton  dit  que  la  paille  est  chaude.  Eh 
bien  !  on  se  trompe  ! "  And,  if  even  straw  is  not  warm,  a 
sprinkling  of  sand  must  be  less  so. 

For  long  journeys,  extending  to  the  legal  limit  of  twenty- 
eight  hours,  and  especially  in  cars  which  contain  only  sixteen 
or  seventeen  heavy  cattle,  affording  them  room  to  lie  down  at 
will  and  in  safety,  cars  unprovided  with  the  secular  bedding 
above  described  should  have  at  least  a  hundred  pounds  of 
coarse  hay. 

Railway  companies  generally,  perhaps  universally,  fix  a 
tariff  of  transportation,  nominally  by  weight,  but  practically 
by  the  car,  for  all  but  the  excess  over  20,000  pounds, — that 
is,  the  freight  is  reckoned  at  the  rate  agreed  on  for  full 
20,000  pounds,  whether  the  car  is  loaded  to  that  extent  or  not. 
All  excess  is  charged  by  weight,  but  no  allowance  is  made  for 
underweight. 

For  fine,  heavy  cattle,  under  this  system,  cars  twenty-eight 
feet  in  length  afford  suitable  space.  Sixteen  or  seventeen 
head  of  such  cattle,  weighing  from  twelve  hundred  to  fourteen 
hundred  pounds  each,  form  a  car-load,  and  fill  a  twenty-eight- 
feet  car  just  about  to  the  point  of  comfort.  They  can  lie 
down  and  get  up  at  will,  move  about  enough  for  necessary 
exercise,  and  when  standing  they  mutually  steady  and  support 
each  other.  They  are  sufficiently  close  together  for  warmth 
in  winter,  and  they  do  not  suffer  for  air  in  summer. 

But  this  rule,  while  suiting  well  the  requirements  of  the 
case  for  large,  well-fattened  animals,  works  considerable 
hardship  in  its  application  to  light,  thin  cattle,  often  fully 
grown,  tall  and  long,  and  with  wide-spreading  horns,  such  as 
the  Texas  cattle. 

It  is  obvious  that  the  simple  rule  of  weight,  20,000  pounds 
to  the  car,  as  a  minimum,  irrespective  of  the  condition  of  the 
animals,  must  do  injustice  to  the  lighter  animals.  Their 
weight  is  about  proportional  to  the  cube  of  their  linear  dimen- 
sions. 

Seventeen  cattle,  weighing  1,200  pounds  each,  and  24,400 
in  the  aggregate,  in  a  car  twenty-eight  feet  long,  have  about 
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20  inches  each  ;  and  lighter  animals,  weighing  1,000  or  1,100 
pounds  each,  require  about  the  same  space.  In  fact,  seventeen 
should  be  the  extreme  limit  for  animals  of  1,100  j)ounds  weight 
and  upward,  and  twenty  for  full-grown  cattle  of  any  weight. 

There  should  certainly  be  so  much  space  that  when  one  lies 
down,  those  on  each  side  of  him  may  stand  erect,  without  be- 
ing forced  by  the  elasticity  of  a  compressed  mass  beyond,  to 
either  fall  over  him  or  to  trample  him  under  their  feet. 

If  the  limit  were  set  at  twenty,  and  the  mean  weight  of  a 
lot  of  cattle  were  so  little  as  900  pounds,  the  aggregate 
weight  would  be  18,000  pounds, — a  loss  of  ten  per  cent,  to 
th^  shipper  under  existing  rules.  But  equity  would  seem  to 
require  the  rgiilway  companies  to  make  an  average  of  car-loads  ; 
or,  in  other  words,  to  transport  strictly  by  weight,  at  all 
events  when  the  mean  car-load  is  not  below  20,000  pounds. 
In  this  way,  the  slight  excess  of  weight  in  cars  loaded  with 
the  heavier  animals  would  compensate  for  the  slight  deficiency'- 
in  those  loaded  with  the  lighter  ones,  and  justice  would  be 
done  to  all  parties. 

It  need  not  be  objected  that  such  regulations  would  prove 
impracticable  on  account  of  the  trouble  they  would  cause. 
Hair-splitting  refinements  would  not  be  insisted  on ;  but 
sufficient  space  would  be  and  should  be  secured. 

Nor  need  it  be  said  that  such  a  law  would  be  disregarded. 
Of  course  it  would  be  often  disregarded,  without  efficient  in- 
spection and  adequate  sanctions  ;  but  this  is  true  of  all  laws, 
and  is  of  itself  no  sufficient  objection  to  any.* 

*  For  fat  cattle,  the  usual  limit  by  weight,  20,000  to  22,000  pounds  to  a  car,  insures 
sufficient  space.  It  gives  a  car  to  14  or  15  animals,  weighing  1,500 pounds  each;  to  15 
or  16  animals,  weighing  1,400  pounds  each ;  to  16  or  17  animals,  weighing  1,300  pounds 
each ;  to  17  or  18  animals,  weighing  1,200  pounds  each.  For  cattle  of  all  grades,  the 
working  of  this  rule  may  be  seen  in  the  following  table.    Car  twenty-eight  feet  long. 


Number  to  a 

Aggregate 

"Width  of 

Area  to  each, 

Car. 

"Weight  each. 

"Weight. 

space  to  each, 
in  inches. 

in  sq.  feet. 

Remarks. 

13 

1,600 

20,800 

25.8 

17.2 

Ample. 

14 

1,500 

21,000 

24.0 

16.0 

<( 

15 

1,400 

21,000 

22.4 

14.9 

<< 

16 

1,300 

20,800 

21.0 

14.0 

Sufficient. 

17 

1,200 

20,400 

19.8 

13.2 

(< 

18 

1,100 

19,800 

18.7 

12.5 

Too  close. 

20 

1,000 

20,000 

16.8 

11.2 

<( 

22 

900 

19,800 

15.3 

10.2 

Over-crowded. 

25 

800 

20,000 

13.4 

8.9 

« 
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The  far  too  common  practice  of  crowding  twenty-three, 
twenty-four,  or  twenty-five  tall,  full-grown  steers  into  a  car 
of  twenty-seven  to  twenty-eight  feet  in  length,  is  certainly 
an  abuse  which  calls  for  suppression. 

Twenty-five  animals  in  a  twenty-eight-feet  car  have  just  I^yo 
inches  each  ;  less  than  13|  inches.  What  farmer,  what  cottager, 
would  dare  to  tie  up  a  cow  in  a  stall  131-  inches  wide?  It  is 
true  that  the  projecting  shoulder-blades  and  hip-bones,  which 
could  not  be  got  into  such  a  stall,  find  accommodation  in  the 
yielding  flanks  of  comrades  ;  but  all  are  of  necessity  in  a  state 
of  compression  which  must  impede  respiration  and  cause, 
when  continued  for  eighteen,  twenty,  or  twenty-four  hours, 
great  sufi'ering.  Probably  no  one  of  them  would  attempt  to 
lie  down  from  the  ordinary  impulse  to  seek  relief  from  fatigue.* 
The  instinct  of  self-preservation  is  too  strong  to  permit  one 
to  lie  down  so  long  as  he  is  able  to  stand.  But  once  down, 
whether  through  sheer  exhaustion  or  an  incautious  attempt  to 
obtain  rest,  his  fate  is  sealed.     To  get  up  again  is  impossible. 

The  elasticity  of  the  compressed  mass  on  each  side  of  him, 
against  which  his  nearest  comrades  cannot  stand  up,  forces 
them  together  across  his  prostrate  body,  and,  as  they  could  not 
possibly  maintain  a  leaning  position  six  or  seven  inches  out  of 
the  vertical,  sideways,  they  must  trample  him  under  their  feet, 
as  they  would  otherwise  be  thrown  down  and  share  his  fate. 

Even  if  they  were  endowed  with  reason  and  tender  commis- 
eration, the  case  would  be  the  same  ;  they  must  trample  a 
fallen  comrade  to  death.  Men,  however  tender,  generous  and 
humane,  so  crowded,  could  do  no  otherwise. 

A  train  of  cars  arrived  at  the  cattle-j^ards,  in  Chicago,  at 
11.45  A.  M.,  on  the  15th  Sept.,  1874,  while  I  was  on  the 
platform,  by  the  Chicago,  Burlington  &  Quincy  Eailroad  from 
Quincy.  There  were  generally  twenty-four  Texas  steers  in 
each  car,  the  cars  measuring,  inside,  27  feet  2  inches  to  28 

*  Quadrupeds  do  not  suffer  fatigue  from  standing  as  human  beings  do.  Tlieii-  four 
points  of  support  afford  so  broad  a  base,  tliat  they  stand  securely  without  effort;  and 
fatigue  results  from  voluntary  exertion  alone.  There  is  no  fatigue  attending  the  beat- 
ing of  our  hearts,  or  the  other  organic,  involuntary  motions  of  our  bodies.  It  is 
because  an  effort  of  the  -will  is  required  on  our  part  to  maintain  our  erect  position, 
that  standing  fatigues  us  so  soon.  The  oscillations  and  shocks  of  a  car  may  occasion 
considerable  voluntary  effort  to  preserve  equilibrium  in  cars  not  pretty  closely  packed, 
and  so  give  rise  to  severe  fatigue,  from  which  they  are  saved  by  being  stowed  more 
compactly. 
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feet  ill  length,  by  7  feet  9  inches  to  7  feet  10  inches  in  width, 
and  6  feet  6  inches  high  in  the  clear.  One  car,  marked  "H. 
&  St.  Jo.,  No.  1950,"  measuring  28  feet  by  7  feet  9  inches 
inside,  contained  on  arrival  twenty-two  living  steers  and  one 
dead  one,  trampled  to  a  mass  of  pulp  and  gore,  the  eyelids 
fallen  into  the  empty  socket,  and  the  skin  torn  and  bloody. 
Each  of  the  twenty-three  animals,  while  all  were  standing, 
had  a  space  of  14.75  inches.  When  one  had  fallen  or  lain 
down,  each  of  the  others  had  15.5  inches,  and  the  elasticity 
of  the  compressed  mass  closed  it  over  the  doomed  one,  whose 
fate  illustrated  anew  that  "to  be  weak  is  to  be  miserable." 

All  the  other  cattle  in  this  car  and  in  the  other  cars  of  the 
train  came  out  lively  and  active,  clearing  the  bridge  from  door 
to  platform  at  a  bound,  and  trotting  off  to  the  receiving  pons 
with  vigor  and  alacrity. 

These  wild  cattle,  from  the  fenceless  plains  of  Texas,  bear 
such  long  journeys  and  such  enforced  standing  better,  doubt- 
less, than  pampered  and  more  highly-fed  animals  of  domestic 
breeds.  Accustomed  to  long  daily  migrations  for  food  and 
water,  trained  to  endurance,  their  bones  larger,  their  muscles 
firmer,  their  nerves  more  vigorous,  and  but  little  clogged  and 
burdened  with  superfluous  fat,  they  sufier  little  from  hard- 
ships to  which  good  farm  stock  would  succumb.  On  the 
other  hand,  protracted  fasting  much  beyond  their  habitual 
period,  sometimes  causes  them  to  give  out  suddenly,  because 
their  limited  store  of  fat  suffices  for  aliment  in  place  of  food 
to  keep  up  animal  heat  but  for  a  limited  time. 

It  is  remarked  by  drovers  that  when  they  do  fail,  they 
fail  all  at  once. 

On  the  23d  of  September,  I  watched  the  arrival  and  disem- 
barkation of  several  stock-trains  at  Albany,  some  of  which  I  had 
seen  loaded  at  Buffalo  about  twenty-four  hours  earlier.  One 
train  consisted  of  thirty-five  cars,  some  containing  seventeen 
heavy  cattle,  some  twenty  lighter  ones.  Another  train  contained 
twenty-one  cars  loaded  with  cattle,  and  several  double-deck 
cars  loaded  with  swine.  I  succeeded  in  counting  the  horned 
cattle  from  nine  of  the  cars  in  this  mixed  train,  as  they  came 
out.  There  were  two  with  nineteen,  three  with  eighteen,  three 
witli  seventeen,  and  one  with  sixteen  head.  The  mean  of  the 
nine  was  seventeen  and  two-thirds  to  a  car.     As  these  trains 
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moved  slowly  past  me  to  their  places  at  the  platform,  I  care- 
fully observed  the  attitude,  expression  and  general  appear- 
ance of  their  inmates.  In  most  of  the  cars,  one  animal,  at 
least,  was  lyiug  down ;  in  several  of  them,  two  or  three  ;  and 
in  more  than  one  instance,  as  many  as  four.  They  lay  quite 
at  their  ease,  with  their  legs  folded  under  their  bodies,  and 
some  of  them  were  quietly  ruminating. 

Occasionally  I  waved  my  hand  briskly  at  one,  and  he  rose 
to  his  feet  with  ease  and  alacrity.  Those  that  were  standing 
neither  incommoded  such  as  were  lying  down,  nor  were  in  the 
least  incommoded  by  them.  While  standing  they  did  not 
quite  touch  each  other,  and,  consequently,  could  be  subject  to 
no  compression.  There  was  room  enough  for  all;  and  it  is 
not  easy  to  see  what  would  have  been  gained,  on  the  score  of 
health  or  comfort,  by  giving  them  more  space. 

Of  more  than  a  thousand  head  of  cattle  on  these  two  trains, 
only  one  came  out  of  the  car  with  any  sign  of  weakness,  illness 
or  fatigue  ;  and  this  one  had  slipped  on  entering  the  car  at 
Buffalo,  so  that  his  hind  legs  had  fallen  between  the  cap  and 
the  platform,  bruising  him  severely,  and  making  him  stiff  and 
lame,  and,  undoubtedly,  feverish  and  ill  at  ease  every  way. 
This  is  a  too  frequent  occurrence,  and  although  in  many 
cases  the  injury  may  be  slight  and  transient,  it  too  often 
results  in  severe  suffering  to  the  animal,  and  in  incalculable 
injury  to  the  beef,  and  danger  to  the  consumer. 

Much  of  this  slipping  is  quite  unnecessary. 

The  platforms  are,  for  the  most  part,  and  ought  to  be 
always,  nearly  on  a  level  with  the  floor  of  the  cars.  The 
space  between  car  and  platform  is  only  a  few  inches,  and  need 
be  only  three  or  four  inches  ;  and,  even  if  there  were  no  bridge, 
few  cattle  would  make  a  misstep  save  on  being  required  to 
leave  a  car  backward,  or  when  wantonly  urged  by  the  dreaded 
goad  to  crowd  in  when  the  door  is  filled  v/ith  others  hurrjang 
in  as  fast  as  possible.  The  danger  arising  from  having  to 
back  out  of  a  car  can  only  be  lessened,  not  quite  prevented, 
by  keeping  the  bridges  in  good  order,  and  securely  and  accu- 
rately placed.  Sometimes  all  the  cattle  near  the  door  are 
standing  with  their  heads  away  from  the  platform,  and  it  is 
not  easy  to  get  them  turned  around.  Not  infrequently  the 
first  one,  in  attempting  to  back  out  of  the  car,  pushes  away 
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the  loose  bridge,  or  steps  off  one  side  of  it,  if  too  narrow  or 
placed  askew,  and  gets  his  leg  down  between  the  car  and 
platform.  He  may  indeed  recover  and  get  off  with  a  slight 
scratch  and  trifling  bruise ;  but  the  chances  are  that  he  will 
have  to  bear  a  painful  injury  till  he  reaches  his  destination  at 
the  shambles,  when  he  will  be  terribly  avenged  by  giving  a 
fevered  and  diseased  carcass  to  the  market. 

The  bridges  at  the  best,  so  far  as  I  have  obs^erved,  are 
quite  loose,  not  hooked  or  clamped  in  any  way  to  the  car, 
and  are  very  easily  displaced.  In  some  cases  those  in  use 
were  made  originally  for  doors  of  less  width  than  are  now 
generally  used ;  and  too  often  they  are  worn  or  broken,  made 
narrower  by  having  pieces  split  off  their  sides,  riddled  with 
dangerous  holes,  and  rendered  unsafe  by  the  loss  of  the  cleats 
required  to  prevent  slipping. 

The  animals,  in  general,  take  their  places  in  the  cars  with 
admirable  docility  and  promptness,  and  seem  eager  to  get  in 
to  escape  the  too-ready  prick  of  the  goad,  which  the  drivers 
(toucheurs,  "touchers,"  the  French  call  them),  even  when  not 
intentionally  cruel,  apply  offcener  than  necessary,  and,  by  pre- 
dilection, to  the  tender  skin  of  the  flank  in  front  of  the  hip. 

And  here,  perhaps,  as  well  as  elsewhere,  I  may  say  what  I 
have  to  say  about  the  goad.  This  implement  in  some  form 
appears  to  be  absolutely  necessary,  and  when  suitably  con- 
structed, entirely  unobjectionable,  although  its  unnecessary 
use  should  always  be  scrupulously  avoided.  The  object  of  it 
is  to  prompt  and  accelerate  the  movements  of  the  animals  and 
produce  instant  obedience  by  a  sharp,  stinging  prick,  or 
the  apprehension  of  such  an  admonition,  which  is  just  as 
efficacious  as  its  administration  after  a  few  touches.  No  great 
length  or  size  of  spur  is  required  for  the  utmost  efficiency,  as 
the  finest  point,  of  just  sufficient  length  to  pass  through  the 
hair  and  the  epidermis  and  reach  the  surface  of  the  true  skin, 
will  touch  a  nerve  and  give  a  momentary  sensation  of  pain, 
as  transient  as  the  irritation  of  a  fly's  foot,  but  certain  to  be 
instantly  obeyed.  For  this  purpose  a  quarter  of  an  inch  in 
length,  no  larger  than  a  large  needle, — of  just  sufficient 
strength,  in  fact,  to  avoid  the  inconvenience  of  frequent 
breaking,  and  quite  sharp  at  the  point,  inserted  in  a  light 
staff  or  wand  no  bigger  than  a  whip-stock, — is  quite  sufficient. 
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Something  like  this  is  often  found  in  the  hands  of  men 
about  the  yards.  But  in  some  cases,  and  notably  at  Chicago, 
the  drivers  are  armed  with  long,  heavy  poles,  much  like  the 
"setting-pole"  used  on  canals,  sometimes  eight  or  ten  feet 
long,  and  nearly  two  inches  thick  at  the  spear  end,  with  a 
spear-head, — I  can  call  it  nothing  else, — projecting  an  inch 
and  a  half,  and  not  less  than  half  an  inch  through  at  the  base. 
A  similar  spear-point,  a  little  less  in  length,  projects  from 
one  side  at  a  few  inches  from  the  end,  the  marks  of  which  are 
seen  in  lonof  scratches  on  the  sides  and  haunches  of  luckless 
animals,  and  remain  as  a  permanent  injury  to  the  hides. 
Standing  upon  the  fences  inclosing  the  yards,  which  are  pro- 
vided with  firm  and  convenient  running-boards,  the  drivers 
and  men  employed  about  the  grounds  use  this  formidable 
weapon  with  the  prowess  and  zest  of  jpicadores,  and  inflict 
severe  wounds.* 

Such  wounds  are  as  useless  as  they  are  cruel.  The  im- 
mediate pain,  or  apprehension  of  pain,  which  is  all  that  it  is 
useful  to  inflict,  is  scarcely  greater  than  from  a  touch  which 
makes  no  puncture  and  leaves  no  wound,  since  the  nerves 
are  far  less  numerous  in  the  muscles  than  in  the  skin. 

But  the  deep  puncture  leaves  a  wound  which  is  incurable 
in  the  low  condition  and  excited  nervous  state  of  these  animals 
during  the  few  days  of  life  remaining  to  them  ;  and  the  result 
is  a  running  sore  or  ulcer  which  it  is  revolting  to  contemplate. 

It  is  undoubtedly  true  that  herds  of  cattle,  gathered  quite 
wild  upon  the  savannas,  plains  and  prairies,  never  subjected 

*  The  subjoined  letter  from  John  Cummings,  Esq.,  President  of  the  Board  of  Trade 
of  the  city  of  Boston,  will  be  read  with  interest  in  this  connection : — 

Boston,  Mass.,  Oct.  16,  1874.' 
J.  C.  HoADLEY,  Esq.  My  Dear  Sir, — Iii  reply  to  your  inquiry  regarding  the  loss 
caused  by  transporting  live  cattle  in  cars  from  damage  to  their  hides,  I  would  say 
that  I  have  for  a  long  period. used  the  hides  from  such  cattle.  I  have  annually  used 
from  thirty  to  forty  thousand  hides,  the  value  of  which  to  me  has  been  lessened  by 
holes  punched  iu  them,  and  by  scratches  on  the  gi-ain,  at  least  fifty  cents  each.  This 
loss  is  mainly  owing  to  the  waste  of  leather  arising  from  this  cause.    *    *    * 

Nov.  4.  I  have  just  obtained  the  number  of  cattle  brought  to  the  Brighton  market 
the  last  year,  and  find  it  to  be  167,730. 

*  Most  truly  yours,  John  Cummings. 

What  an  aggregate  of  suffering,  for  the  most  part  needless,  does  this  suggest  1 
AVhat  nameless  dangers  to  the  health  of  the  consumers  of  meat  from  animals  so 
lacerated ! 
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to  the  care  of  man  save  to  pass  under  his  branding-iron,  or  to 
feel  his  mutilatiug-knife  or  his  marking-knife  in  *he  dew-lap, 
and  just  setting  out  on  their  long  journey,  are  less  easily 
managed  than  they  become  at  a  later  stage.  Some  degree  of 
violence  is  necessary  to  tame  them  and  teach  them  to  obey. 

Unquestionably,  some  degree  of  self-control  is  exercised  by 
the  men  who  wield  these  formidable  lances.  It  is  needless  to 
say,  that  the  animals  pierced  and  lacerated  by  them  at  any 
one  time  are  few  in  number  compared  with  those  which 
pass  unharmed. 

But  passing  through  many  successive  yards,  and  at  least 
twice  running  the  gauntlet  of  the  spears  at  each  yard,  in 
unloading  and  reloading,  and  often  in  moving  from  one 
inclosure  to  another,  they  become  like  the  veterans  of  many 
battles,  save  that  their  injuries  do  not  have  opportunity  to 
heal,  and  for  scars  they  show  fresh  or  suppurating  wounds. 
There  can  be  no  sufficient  reason  for  allowing  the  use  of  so 
terrible  a  weapon,  since  the  comparatively  harmless  spur  is  to 
the  full  as  efficient. 

It  cannot  be  too  strongly  stated,  nor  too  often  reiterated, 
that  whatever  treatment  is  injurious  to  the  health  and  comfort 
of  the  living  animal,  is  prejudicial  to  the  quality  of  his  flesh  as 
food,  and  hurtful  and  dangerous  to  those  who  eat  it. 

Even  terror,  although  of  no  long  continuance,  such  as  that 
resulting  from  witnessing  the  slaughter  of  other  animals,  or 
the  smell  of  fresh  blood,  or  receiving  with  uncovered  eyes 
several  successive  blows  of  an  axe  before  there  falls  one  of 
sufficient  force,  with  well-directed  aim,  like  the  fist  of  Eutellus, 
to  produce  insensibility  by  concussion  of  the  brain,  may 
perhaps  affect  the  flesh  by  alteration  of  the  secretions,  and 
may,  it  is  said,  in  some  cases  render  it  absolutely  poisonous. 

Humane  methods  of  slaughtering  are  not  our  present 
theme,  but  this  subject  is  here  referred  to  as  an  illustration 
of  the  pernicious  effects  of  violence  and  abuse  during  the 
journe}''  to  market. 

Undoubtedly  these  ill  effects  would  pass  away  after  a  longer 
or  shorter  period  of  rest  and  generous  feeding,  but  this  cattle 
rarely  get,  although  nothing  can  be  more  urgently  demanded 
by  every  consideration  of  public  health  and  safety.  Do  Avhat 
we  may  to  ameliorate  the    conditions    of    travel,   they  can 

14 
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never  arrive  at  the  market  in  perfect  condition  for  the 
abattoir.  They  must,  of  necessity,  be  more  or  less  fatigued, 
impoverished,  excited  and  disordered,  and  there  should 
always  intervene  a  period  of  rest  and  careful  feeding  and 
attendance,  to  bring  them  back  to  perfect  condition  before 
they  should  be  allowed  to  go  to  the  shambles.  If  too  far 
gone  with  disease  or  exhaustion  to  be  brought  back  to  healthy 
life,  their  use  for  food  should  be  carefully  and  effectually 
guarded  against,  at  whatever  cost.  If,  although  less  exhausted, 
they  do  not  immediately  thrive,  they  should  be  therefore  kept 
until  they  do,  for  only  when  gaining,  or  at  least  holding  their 
own,  can  their  flesh  be  in  the  best  state  for  food.  I  cannot 
estimate  the  effect  of  such  a  quarantine  upon  the  cost  of 
meat  in  our  market.  Sagacious  butchers  in  smaller  cities,  as, 
for  instance,  in  Manchester,  N.  H.,  find  their  account  in  buy- 
ing cattle  several  months  in  advance  of  their  requirements, 
and  feeding  them  in  fresh  pastures  during  the  season  and  in 
warm  sheds  in  winter,  the  gain  in  weight  affording  a  profit  on 
the  cost  of  feeding. 

Perhaps  in  the  vicinity  of  Boston  the  vast  herds  which 
would  require  such  care  could  not  obtain  it  at  admissible  cost ; 
but  something  in  this  direction  should  certainly  be  done, 
and  enforced  by  appropriate  laws  and  efficient  inspection. 

The  very  worst  phase  of  the  present  system,  perhaps,  is 
the  mode  occasionally  adopted  of  removing  cattle  from  the 
cars  fifty  miles  or  more  before  they  reach  the  market,  and 
driving  them  the  remainder  of  the  way,  with  little  rest  and  no 
food,  save  such  as  they  can  crop  by  the  dusty  roadside  as 
they  go.  Such  hardly-entreated  animals  set  out  on  this 
death-march  already  fatigued,  famished  and  weakened  by  a 
journey  of  days  or  weeks  in  the  cars,  and  they  arrive 
wearied,  foot-sore  and  fevered,  with  the  last  ounce  of  avail- 
able vitality  sucked  out  of  their  juiceless  fibres,  and  are  fit 
only  to  avenge  upon  society,  through  such  of  its  members  as 
may  have  been  guilty  only  of  apathy, — but,  being  guilty  of 
that,  guilty  of  all, — the  cruel  hardships  to  which  they  have 
been  subjected.* 

*  Mr.  J.  Battersby  of  Albany,  of  fifty  years'  experience  in  business  as  butcher, 
says,  that  he  keeps  all  cattle  received  from  the  West  from  three  to  six  days,  till  they 
eat  well,  and  get  entirely  rested ;  and  that  if  slaughtered  immediately,  their  flesh  is 
feverish,  and  not  wholesome  food. 
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To  this  practice,  the  proposed  period  of  rest,  refreshment 
and  inspection  before  slaughtering  would  put  a  stop  or  sup- 
ply a  remedy.  Cattle  might  still  be  driven  to  market,  and 
and  suffer  by  the  journey,  but  they  would  have  to  be 
brought  again  into  condition  before  they  could  find  their  way 
to  the  stalls  of  our  markets. 

Until  something  like  this  is  done,  we  shall  always  be  liable 
to  spend  our  money  for  that  which  is  not  meat,  "and  our 
labor  for  that  which  satisfieth  not,"  and  to  find  in  the  costly 
viands  on  our  tables,  instead  of  the  refreshment  and  vigor  we 
have  a  right  to  expect,  if  not  virulent  disease  and  sudden 
death,  at  least  the  seeds  of  maladies  which  result  from 
Imperfect  Nutrition. 

Transportation  of  Swine,  Sheep  and  Horses. 
Transportation  of  Swine. 

This  branch  of  our  subject  will  call  for  no  extended  re- 
mark. The  disposition  and  temperament  of  these  animals 
adapt  them  well  to  transportation.  It  was  the  saying  of  a 
railway  official  of  large  experience  and  keen  observation, 
whose  pithy  comments  I  have  more  than  once  had  occasion 
to  recall,  that  "a  hog  is  the  best  of  travellers,  and  altogether 
the  most  serene,  contented  and  happy  being  connected  with 
a  railroad  in  any  capacity."  .  They  do  best  when  pretty 
closely  packed,  as  they  are  then  more  quiet,  and  are  less 
likely  to  crowd  together,  one  on  top  of  another,  for  warmth 
in  cold  weather.  Great  mortality  sometimes  arises  from 
this  cause,  and,  strange  to  say,  oftenest  in  roomy  yards, 
where  there  seems  to  be  no  reason  for  it  save  the  attraction 
of  warmth,  which  leads  those  still  standing  to  lie  down  upon 
such  as  are  already  lying  down,  until  those  at  the  bottom 
of  the  heap  are  stifled  for  want  of  air. 

They  would  suffer  greatly  from  exposure  to  the  sun  in 
summer,  but  their  pens  are  almost  always  covered,  and  the 
cars  also  afford  them  shelter. 

Their  own  fat  provides  abundant  aliment  to  keep  up  their 
animal  heat ;  and  their  quiet,  inactive  temperament,  calls  for 
but  small  quantities  of  food  to  supply  the  waste  attending 
muscular  exertion.  It  is  now  the  common  practice  to  wot 
them  at  all  stopping-places  during  warm  weather  ;  and  if  this 
is  ever  neglected  it  should  be  enforced  in  all  cases. 
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The  greatest  injury  they  sustain  is  from  fighting  among 
themselves  ;  and  this  is  chiefly  clone  when  unloaded  for  feed- 
ing and  watering,  and  while  the  cars  are  standing  still.  The 
motion  of  the  cars  appears  to  quiet  them,  and  the  higher  the 
speed  the  sooner  do  they  subside  into  repose,  and  the  more 
contented  do  they  remain.  A  train  of  twenty-five  cars 
loaded  with  hogs,  swept  past  me  at  thirty-five  miles  an  hour, 
a  few  miles  out  of  Chicago,  and  almost  all  the  animals  were 
lying  down  and  all  were  quiet.  There  was  no  fighting  among 
them. 

They  sometimes  slip  and  spread  their  hind-legs  apart, 
causing  great  injury  to  the  hams  and  doubtless  severe  suffer- 
ing to  themselves ;  and  so  far  as  this  accident  is  due,  as 
it  too  often  is,  to  ill-arranged  and  defective  landings  and 
bridges,  it  should  be  carefully  guarded  against.  The  danger 
is  greatest  in  wet  and  icy  weather,  and  would  be  far  more 
serious  than  it  is  were  not  the  passages  generally  under 
cover.  Messrs.  John  P.  Squire  &  Co.  were  obliged,  on  ac- 
count of  the  impossibility  of  obtaining  land  suitably  located 
adjacent  to  the  railroad,  to  build  their  new  and  excellent 
swine-sheds,  at  Buflalo,  at  a  little  distance  from  the  loading 
platform.  The  passage  is  planked  and  every  precaution  is 
used,  but  the  distance  is  unfavorable,  and  some  injury,  it  is 
said,  arises  from  this  slipping  and  spreading.  The  pens,  yards 
and  passages  are  kept  admirably  clean  ;  all  litter  is  swept 
out  and  carted  away  after  each  occupancy ;  not  a  barrow- 
load  could  be  gathered  from  the  entire  premises. 

It  seems  to  be  conceded  on  all  sides,  that  in  the  case  of 
these  animals,  pretty  long  stages  and  high  speed — with  fre- 
quent wetting  in  warm  weather  and  good  and  sufficient  bed- 
ding in  winter — are  not  onlj^  harmless  but  beneficial,  as 
they  are  quiet  while  in  motion,  and  receive  their  principal 
injury  in  loading  and  unloading,  and  by  fighting  in  their 
pens. 

High  speed  is  doubly  important  with  them,  as  their  jour- 
ney is  thereby  shortened  and  rendered  more  quiet  while  it 
lasts. 

The  law  of  the  United  States  should  be  modified,  so  far 
as  it  relates  to  swine,  as  there  is  no  doubt  that  a  journey  of 
fchirty-six  hours  without  unloading  will  cause  them  less  injury 
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aucl  less  suffering,  than  more  frequent  stops   for  food  and 
water.     Rest  they  get  in  the  cars. 

This  business  has  grown  to  very  large  proportions  within 
a  few  years.  Some  statistics  concerning  it  will  be  found  in 
succeeding  pages.* 

Transportation  of  Sheep. 

The  sheep-folds  at  Buffalo  and  Albany,  as  will  be  de- 
scribed,! are  admirable,  apparently  perfect.  The  small  and 
nearly  uniform  size  of  these  animals,  their  gentle,  inoffensive 
nature,  and  the  soft  bed  afforded  by  their  own  fleece,  miless 
recently  shorn,  all  conspire  to  make  railway  transportation 
remarkably  free  from  discomfort  for  them  ;  and  since  human 
beings,  with  all  possible  appliances  of  luxur}"-  and  ease,  can 
hope  for  no  more  than  not  to  be  intolerably  uncomfortable  on 
a  journey  by  rail,  so  much  ought  to  su^ce  for  sheep. 

It  is  said,  however,  that  they  are  the  most  diiEcult  animals 
to  handle  of  any  that  are  transported  by  rail.  Sometimes, 
for  no  apparent  reason,  they  will  all  huddle  together  at  one 
end  of  a  car  by  no  means  crowded,  by  which  means  one  or 
more  will  be  suffocated.  It  is  said  that  the  deaths  from  this 
cause  among  the  sheep  received  at  Brighton  will  average  one 
to  a  car-load,  which  may  be  called  one  per  cent.  For  this  it 
is  not  easy  to  point  out  a  remedy,  as  long  as  sheep  remain 
"silly"  ;  hut  overcrowding  can  he  and  should  he  avoided. 

Abuses  and  avoidable  hardships,  if  they  exist,  as  they 
doubtless  do  to  some  extent,  must  be  exceptional  and  occa- 
sional, not  the  faults  of  the  system,  save  inasmuch  as  the 
system  does  not  include  efficient  inspection  by  competent 
men  acting  in  the  interests  of  society,  of  humanity,  and  of 
the  animals.. 

Transportation  of  Horses. 
This  subject,  although  in  terms  included  in  our  theme,  is 
really  foreign  to  the  matter  with  which  we  are  here  chiefly 
concerned,  which  is  the  transportation  of  animals  destined  for 
the  supply  of  our  markets,  considered  with  regard  to  the 
public  health  and  the  public  morals,  and  also  as  a  question  of 

•  See  p.  112,  et  seq.  \  Pages  126,   127. 
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cost,  all  things  being  taken  into  account, — shrinkage,  loss 
and  deterioration. 

The  fine  qualities  of  this  noble  animal  procure  for  him  more 
consideration  and  better  treatment  than  is  generally  afforded 
to  the  patient  bovine  race,  to  silly  sheep  and  sluggish  swine. 
It  is  common  to  see  the  upper  part  of  their  tails  tied  up  in 
canvas,  and  this  protection  afforded  to  the  hair  extends  also 
to  the  skin  which  would  otherwise  suffer,  as  in  horned  cattle, 
by  painful  abrasion. 

I  cannot  speak  with  much  assurance  on  the  subject,  but  I 
derived  the  impression  from  inquiry  and  some  observation, 
that  while  they  may  sometimes  undergo  avoidable  suffering 
and  privation,  the  general  attention  to  their  necessities,  wants 
and  comfort  is  reasonably  satisfactory.  But  here,  as  else- 
where, fiithfiil  inspection  would  do  no  harm,  although  it  must 
be  admitted  that  it  is  not  imperatively  called  for  as  it  is  in 
the  case  of  beef  (whether  dressed  or  on  the  hoof) ,  sheep  and 
swine. 

Boston  Live-Stock  Maeket. 

Table  I. 

iSTumber  of  car-loads  of  cattle  during  tlie  year  1873,    .        .        .  9,912 

Mean  number  of  cattle  to  each  car, 16.92 

Mean  ■\;veiglit  of  each  car-load, 22,375     lbs. 

Mean  -weiglit  per  bead, 1,322     lbs. 

Number  of  cars  in  1873  containing  12  to  16  head  per  car,   .        .  7,862 

IMeau  aggregate  weight  per  car-load, 22,400     lbs. 

Mean  weight  per  head, 1,401     lbs. 

Number  of  cars  containing  17  head  per  car, 411 

Mean  aggregate  weight  per  car-load, 22,525     lbs. 

Mean  weight  per  head, 1,325     lbs. 

Number  of  cars  containing  18  head  per  car, .        .        .        .        .  388 

Mean  aggregate  weight  per  car-load, 22,508     lbs. 

Mean  weight  j)er  head, 1,250.5  lbs. 

Number  of  cars  containing  19  to  20  head  each,     .      '  .        .        .  349 

Mean  aggregate  weight  per  car-load, 22,325     lbs. 

Mean  weight  per  head,    .        . 1,145     lbs. 

Number  of  cars  containing  21  to  22  head  per  car,        .        .        .  332 

Mean  aggregate  weight  per  car-load, 22,050     lbs. 

Mean  weight  x^er  head, 1,025.5  lbs. 

Number  of  cars  containing  23,  24  or  25  head,        ....  291 

Mean  aggregate  weight  per  car-load,    .        .        .        .        .        .  22,800     lbs. 

Mean  weight  per  head  at  24  per  car,      ......  950     lbs. 


1875.] 


PUBLIC  DOCUMENT— No.  30. 


Ill 


^'y?c  ^osz'ijji  ^j^e  Si^a<:^  yyi'^J^ A  e  :i- Jji   ^A  ^ 


112 


STATE  BOARD  OF  HEALTH. 


[Jan. 


Table  No.  II. 


Showing  all  the  Animals  received  at  the  Boston  Live-Stock  Market, 
annually^  for  Thirteen  Years,  1862-1874. 


YEARS. 

Beef  Cattle. 

Veal  Calves. 

Sheep  and 
Lambs. 

Fat  Hogs. 

Shoats  and 
rigs. 

1862,   .     . 

98,218 

10,000 

229,198 

55,000' 

46,000 

1863, 

110,815 

16,005 

250,597 

68,891 

22,950 

1864, 

108,836 

16,570 

302,350 

53,372 

15,759 

1865, 

1 

117,866 

17,795 

341,331 

70,329 

29,108 

1866, 

118,185 

10,205 

431,218 

84,909 

26,210 

1867, 

107,866 

12,387 

411,940 

96,401 

10,274 

1868, 

110,009 

13,380 

493,085 

127,550 

10,443 

1869, 

129,353 

13,000 

413,404 

145,200 

23,818 

1870, 

124,592 

16,000 

450,997 

168,802 

20,528 

1871, 

129,247 

13,230 

487,065 

338,027 

13,280 

1872,  ' 

157,366 

17,852 

412,217 

592,727 

9,298 

1873, 

167,730 

19,358 

414,026 

838,203 

16,304 

1874, 

163,311 

17,670 

363,488 

561,937 

26,324 

Totals, 

1,643,894 

193,452 

5,000,916 

3,201,348' 

270,296 

Means, 

126,415 

14,881 

384,686 

246,258 

20,792 

1862,  '63,  '64,   . 

105,956 

14,192 

260,715 

59,088 

28,236 

1872,  '73,  '74,   . 

162,802 

18,293 

396,577 

664,289 

17,309 

.  Note. — The  diminished  number  of  shoats  and  pigs  in  ten  years,  -while 
the  population  has  largely  increased,  probably  reflects  the  decline  of  the 
habit  of  keeping  domestic  animals,  already  referred  to. 
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Table  No.  V. — Cattle  shipped  to  Boston  from  Chicago  in  Refrige- 
rator Cars,  Monthly,  in  the  year  1874. 

[Weight  of  Dressed  Beef. — The  aggregate  for  the  year  is  from  the  hooks  of  the  Com- 
pany.     The  monthly  aggregates  are  computed  from  live  weight,  hy  established  ratios.] 


o 

1 

o 

Weight 
ed  Beef, 
-pounds. 

o 

MONTHS. 

t^ 

O 

t  ? 

«  ^.  . 

o   ■" 

^  S  I, 

fe  g  -§ 

O 

o 

■a    ii 

g  s 

1  ■§>  f 

f     'S      3 

IS  ^  a 

3r  ce»t 
Beef 

Weigh 

stimat* 
of  Dn 
month 

ean    1 
Beef  p 
—poun 

!z; 

"A 

p^ 

< 

^ 

H 

s   • 

January, . 

42 

838 

1,340 

1,122,830 

58.50 

656,856 

15,639 

Februai-y, 

26 

698 

1,377 

956,400 

58.64 

560,833 

21,571 

March,     . 

38 

1,005 

1,388 

1,394,560 

58  68 

818.328 

21,535 

April, 

43 

1,102 

1,382 

1,523,370 

58.66 

893,609 

20,781 

May, 

.  53 

1,085 

1,366 

1,481,840 

58.60 

868,358 

16,384 

June, 

50 

1,380 

1,349 

1,861,900 

58.54 

1,089,956 

21,799 

July, 

39 

1,018 

1,335 

1,359,440 

58.48 

795,001 

20,385 

August,    . 

55 

1,364 

1,248 

1,702,210 

58.02 

987,622 

17,957 

September, 

52 

1,745 

1,222 

2,132,540 

57.89 

1,234,527 

23,741 

October,  . 

58 

1,499 

1,227 

1,838,610 

57.94 

1,065,291 

18,362 

November, 

56 

1,707 

1,336 

2,279,760 

58.47 

1,332,976 

23,803 

December, 

50 

1,139 

1,280 

1,458,650 

58.18 

818,643 

16,973 

Aggregate, 

562 

14,580 

1,311 

19,112,110 

58.35 

11,152,000 

- 

~ 

— 

— 

— 

58.63 

11,206,270 

19,940 

It  will  be  observed  by  the  diagram  on  p.  113,  that  a  rise  in 
the  line  representing  the  number  of  sheep  per  annum  is  in 
general  associated  with  a  depression  of  the  line  representing 
the  number  of  cattle,  and  vice  versa. 

For  instance,  the  line  of  sheep,  1866  to  1872,  is  convex  up- 
wards ;  that  of  cattle  for  the  same  period  of  time,  convex  down- 
wards. In  1868,  the  cattle  line  is  low,  the  sheep  line  high. 
In  1869,  sheep  fall,  cattle  rise;  in  1870  and  1871,  sheep  in- 
crease, cattle  decrease  ;  in  1872  and  1873,  sheep  fall  off,  cattle 
more  than  make  good  the  deficiency. 

In  one  respect,  the  comparison  of  these  two  lines  is  decep- 
tive, or  rather,  stands  in  need  of  correction.  The  lines  both 
represent  numbers  of  animals  ;  and  twenty  sheep  are  only 
equal  to  one  bullock. 

Whosover  examines  Table  No.  I.  with  care,  will  be  im- 
pressed with  the  evidence  it  affords  of  the  extremely  liberal 
and  exceptionally  good  quality  of  the  beef  supplied  to  our 
markets.     The  detailed  statement  for  the  year  1873,  shows 


1875.]  PUBLIC  DOCUMENT— No.  30.  117 

that  exactly  three-fourths  of  the  number  of  cattle,  constituting 
eight-tenths  of  their  Aveight,  weigh  over  1,400  pounds  each, 
less  than  sixteen  forming  a  car-load. 

Again,  seven-eighths  of  the  whole  number,  aggregating  91 
per  cent,  of  the  total  weight,  have  an  average  weight  of  1,372 
pounds,  averaging  sixteen  and  a  quarter  to  a  car;  while  the 
whole  number  received  (after  taking  out  "store-cattle,"  two- 
year-olds  and  yearlings),  96  per  cent,  of  the  total  number, 
and  more  than  97  per  cent,  of  their  weight,  show  a  mean 
weight  per  head  of  1,344  pounds,  and  a  mean  number  of 
sixteen  and  two-thirds  to  a  car-load.  These  are  heavy  cattle, 
although  many  of  them  of  course  fall  much  below  the  average. 
The  lowest  mean  weight  of  any  class,  admitted  to  this  last 
statement,  is  950  pounds,  and  this  grade  forms  but  a  little 
over  four  per  cent,  of  the  total.  Included  in  the  first,  or 
highest  grade,  which  constitutes  three-fourths  of  the  whole, 
are  many  very  heavy  cattle,  weighing  1,500,  1,600,  1,700, 
1,800  and  over,  for  which  there  is  a  large  and  constant 
demand.  Many  of  the  finest  come  from  the  valley  of  the  Con- 
necticut, where  they  are  raised  and  fattened  for  the  sake  of 
tlie  manure  they  yield  to  the  tobacco-fields.  Nearly  all  the 
comparatively  small  number  of  cattle  from  "Massachusetts," 
come  from  this  source,  and  their  value  is  relatively  much 
greater  than  their  number. 

Besides  the  animals  brought  alive  to  our  market,  there 
is  a  very  important  addition  in  the  quantity  of  dressed  beef, 
brought  principally  from  the  West,  and  largely  from  Chicago, 
forming  not  less  than  one-ninth  of  our  whole  supply,  and  carry- 
ing up  the  total  to  the  equivalent  of  20,000  head  per  annum  for 
1873  and  1874.  The  quality  of  this  dressed  beef  ranges  from 
very  good  to  very  vile.  Much  of  that  brought  in  the  winter 
in  open  cars,  can  only  be  regarded  with  extreme  suspicion, 
often  deepened  to  extreme  aversion.  The  low  price  at  which 
it  is  ofiered,  as  low  as  four  cents  per  pound,  while  it  may 
tempt  the  poor,  the  thoughtless,  the  penurious  and  the  unscru- 
pulous, is  sufiicient  to  condemn  it  in  the  eyes  of  all  who  can 
form  an  intelligent  opinion. 

Only  cattle  of  the  very  lowest  grade,  poor  and  wasted  to 

he  limits  of  bovine  endurance,  can  be  bought  at  such  a  price 

in  Chicago, — less  than  two  cents  per  pound, — as  to  permit 
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the  sale  of  their  carcasses  in  Boston  at  four  cents  ;  and  what 
this  grade  of  cattle  is  may  be  learned  from  the  extract  from 
the  "Drover's  Jomnial"  in  the  note  on  p.  94. 

Nor  is  this  the  worst,  since  there  is  no  reason  to  doubt  that 
among  cattle  so  emaciated,  all  forms  of  disease  which  are 
developed  and  aggravated  by  imperfect  nutrition,  prevail  to  a 
great  extent,  or  that  among  them  are  many  which  are  in  the 
last  stages  of  disease. 

This  class  of  dressed  beef  should  be  carefully  watched,  in- 
spected both  here  and  at  the  place  of  shipment,  and  in  case 
of  real  danger,  warning,  at  least;,  should  be  given  to  the  com- 
munity against  its  use. 

The  other  class, — which  has  nothing  in  common  with  the 
above,  save  the  single  fact  that  it  is  dressed  at  a  distance  and 
brought  to  our  market  in  the  quarter, — comes  in  refrigerator 
cars. 

Notes  as  to  the  Quality  or  Beef  Cattle, 

FROM  THE  SEVERAL  "  SOURCES  OF  SUPPLY,"  AND  BY  DIFFERENT  "  ROUTES." 

Massac] iusetts . — Almost  entirely  from  the  Connecticut  River 
Valley,  about  Greenfield.  Quality  excellent ;  generally  large, 
heavy  cattle,  weighing  from  1,400  to  1,800  pounds,  and,  there- 
fore, what  butchers  call  "good,"  whether  really  so  or  not ;  and 
almost  of  necessity  little  injured  by  fatigue  and  starvation  in 
transit,  being  close  by,  and  therefore  really  good, — excellent, 
whether  heavy  or  light,  fat  or  less  fat, — uuwasted,  un- 
squeezed ;  not  like  the  beef  after  making  beef-tea,  such  as 
results  from  starvation. 

Maine. — Most  of  the  "store  cattle,"  yearlings  and  two- 
year-olds,  come  from  Maine.  These  are  all,  or  nearly  all, 
included  in  the  lightest  grade  in  1873  ;  817  pounds  mean 
weight ;  25  and  over  to  the  car.  But  Maine  sends,  also,  some 
fine  cattle,  and  at  times  some  very  poor.  The  severe  drought 
a  few  years  ago,  caused  the  shipment  to  market  of  cows, 
oxen,  cattle  of  all  kinds,  mostly  poor.  Then  the  supply 
fell  off,  and  has  been  almost  nothing  until  last  year,  when  it 
revived  in  some  degree.  The  Maine  supply  is  almost  un- 
injured in  transit. 
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JSTeio  Hampshire. — Sends  us  many  excellent  cattle,  and 
some  small  and  light ;  but  all  are  uninjured,  or  comparatively 
so,  by  travel. 

Vermont. — Much  like  New  Hampshire,  but  more  important 
to  us,  because  the  supply  is  larger.  Some  of  our  heaviest  beef 
comes  from  Vermont,  and  it  all  belongs  to  our  "home  supply," 
being  within  the  circuit  of  short  transit. 

JVbrthern  JVew  York. — Much  as  New  Hampshire  and  Ver- 
mont. These  cattle  come  to  us  instead  of  going  to  New 
York  City,  on  account  of  the  facilities  for  transportation, — 
although  New  York's  need  is  as  great,  on  the  whole,  as 
that  of  Massachusetts. 

Canada. — Takeu  here,  out  of  its  turn,  because  belonging 
to  our  "home  supply,"  and  coming  without  destructive  shrink- 
age, by  starvation  and  fatigue.  Some  of  the  very  finest 
beef  ever  seen  in  Boston  (and  therefore  equal  to  any) ,  comes 
from  Canada, — from  the  Stanstead  Plains.  Some  poor, 
i.e.,  not  fat  beef,  comes  also.  On  the  whole,  the  quality 
is  good,  whether  fat  or  not. 

Home  Supply. — New  England,  New  York  and  Canada  : 
About  one-sixth  of  our  supply  (but  less,  if  we  take  out  store 
cattle,  which  are  kept  a  year  or  two  before  slaughtering, — 4.1 
per  cent,  out  of  16.3  per  cent.,  leaving  12.2  per  cent.,  or  less 
than  one-eighth, — say  one-eighth  instead)  ;  but  vastly  more 
than  one-eighth  in  value :  first,  because  above  the  mean 
weight  per  head  ;  and,  second,  because  it  is  un wasted,  and 
therefore  oi  full  value. 

The  West. — Albany  is  included,  because  nearly  all  the 
cattle  bought  there  for  our  market  have  already  been 
brought  from  several  hundred  to  several  thousand  miles, — 
sometimes  two  thousand  miles, — and  are  of  the  same  quality 
as  all  the  other  Western  cattle, — originally  good,  bad  or  in- 
different,— but  mostly  originally  good. 

The  supply  by  refrigerator  cars  is  now  a  very  little  less  than 
that  from  Massachusetts,  Maine,  New  Hampshire,  Vermont, 
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Xorthern  New  York  and  Canada,  all  combined  ;  and  taken 
with  these  sources,  goes  to  constitute  about  21  per  cent.,  or 
over  one-fifth  of  our  supply. 

As  to  Railroads,  etc.,  bringing  our  Siip;plies. 

Boston  &  Albany. — Brings  from  the  West,  and  in  part  from 
the  Connecticut  Valley. 

Eastern. — Brings  from  Maine. 

Lowell. — Brings  from  Vermont  and  Canada. 

Fitcliburg. — Brings  from  Vermont  and  Canada,  from  Deer- 
field,  Mass.  (Connecticut  River  Valley),  and  from  the  West. 
If  any  animals  come  from  Canada  by  this  route,  they  are  all 
credited  to  "The  West,"  and  they  are  few. 

By  Boat. — Animals  come  from  Bangor,  Maine.  -' 

On  Foot. — Cattle  mostly  from  our  immediate  neighbor- 
hood. 

Stock- Yards. 

In  no  way,  perhaps,  can  one  obtain  so  clear  an  idea  of  the 
magnitude  of  the  cattle-trade,  of  the  enterprise,  capital,  ca- 
pacity, and  skill  employed  in  conducting  it,  of  the  improve- 
ments already  made,  and  of  the  abuses  to  which  it  is  still  lia- 
ble, as  by  carefully  studying  it  in  the  great  stock-yards  on 
the  long  routes  from  the  West,  the  South-west  and  the  South, 
to  the  great  markets  on  the  Atlantic. 

My  own  observations  extend  only  to  the  stock-yards  at  Chi- 
cago, Buffalo,  Albany,  Brighton  and  Watertown.  These  yards 
were  selected  for  examination  because,  in  the  few  weeks  at 
my  disposal,  it  was  necessary  to  confine  my  attention  chiefly 
to  a  single  route,  and  the  route  here  indicated  seemed  as  im- 
portant as  any  to  the  supply  of  our  markets. 

The  new  yards  at  St.  Louis  are  said  to  be  convenient,  well 
arranged,  and  well  managed,  and  I  regretted  my  inability  to 
visit  them.  It  is  quite  likely  that  they  excel  in  some  particu- 
lars, since  they  are  among  the  newest;  and  the  rule  holds 
pretty  generally  good  that  the  latest  show  certain  improve- 
ments upon  those  of  earlier  date. 
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The  Union  Stock- Yards,  Chicago. — These  fine  yards 
are  owned  by  a  company  incorporated  under  the  laws 
of  Illinois,  by  special  charter,  in  1864,  with  a  capital  of 
11,000,000,  of  which  amount  $925,000  was  subscribed  by 
nine  railway  companies.  They  were  commenced  in  June, 
1865,  and  opened  for  business  in  December  of  the 
same  year.  Their  territory  comprises  three  hundred  and 
forty-five  acres,  of  which  more  than  one  hundred  and  twenty 
are  now  occupied  by  pens,  and  the  streets  and  lanes  com- 
municating with  them  ;  forty-seven  acres  are  set  aside  for  the 
hotel  and  other  buildings,  and  one  hundred  and  seventy-six 
are  reserved  for  new  pens.  Twenty-one  miles  of  railway 
connect  the  yards  with  all  the  important  railroads  centering  in 
Chicago,  and  by  skirting  three  sides  of  the  space  covered  by 
l^ens  far  enough  from  their  borders  to  afford  double  frontage, 
furnish  great  facilities  for  receiving  and  shipping  animals  of 
every  description  usually  transported  by  rail.  Two  artesian 
wells,  one  of  them  one  thousand  and  thirty-two  feet  in  depth,  the 
other  eleven  hundred  and  ninety,  furnish  an  abundant  supply 
of  excellent  water,  always  flowing  into  capacious  and  accessi- 
ble troughs,  to  which  all  animals  within  the  yards  have  free 
access.  Thirty-five  miles  of  drains  carry  off  the  surface 
water;  ten  miles  of  streets  give  access,  by  means  of  over 
three  thousand  gates,  to  over  two  thousand  open  pens  for  cat- 
tle, one  thousand  covered  pens  for  hogs  and  sheep,  and  to 
stables  containing  stalls  for  three  hundred  and  fifty  horses. 
The  yards  have  capacity  for  twenty-seven  thousand  head  of 
cattle,  one  hundred  thousand  hogs,  and  fifty  thousand  sheep. 
A  large  hotel,  the  "Transit  House,"  fully  up  to  the  require- 
ments of  its  public,  where  can  always  be  found  what  cannot 
always  be  obtained  elsewhere  in  Chicago, — as  good  beef  as  can 
be  got  in  Boston  or  New  York ;  a  fine  range  of  buildings  for 
the  officers  of  the  company  and  of  persons  engaged  in  the 
trade  ;  a  national  bank,  affording  all  needful  facilities  for  trans- 
acting the  large  financial  business  of  the  market ;  and  a  news- 
paper, "The  Drover's  Journal,"  constitute,  altogether,  a  very 
complete  equipment.    . 

Receiving  pens  equal  in  length  to  an  ordinary  car,  al)out  30 
feet,  and  of  suitable  width  to  give  ample  room  to  a  car-load, 
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are  ranged  along  the  platforms,  and  communicate  on  the  other 
sides  with  lanes  leading  by  a  system  of  streets,  lanes  and 
gates,  to  the  weighing-scales,  and  to  the  feeding  and  storing 
yards. 

These  are  of  somewhat  various  forms  and  dimensions,  but 
are  generally  about  equal  to  100  feet  square,  or  10,000 
square  feet,  say  a  quarter  of  an  acre,  and  afford  a  space  equal 
to  ten  feet  square  to  each  of  the  one  hundred  cattle, — four  or 
five  car-loads, — usually  put  into  them  at  once. 

Of  the  watering-troughs  with  which  they  are  all  supplied, 
I  have  already  spoken.  Feeding-troughs,  or  mangers,  extend 
around  three  sides  of  each  yard,  affording  about  three  feet  in 
length  to  each  animal,  and  are  profusely  supplied  with  good 
hay.  Col.  John  B.  Sherman,  the  energetic  superintendent  of 
the  yards,  told  me  that  their  rule  was  to  supply  twenty  pounds 
of  hay  per  head  every  twelve  hours,*  and  the  appearance  of 

*  Neat-cattle  require,  to  keep  them  in  good  liealtli,  of  good  hay,  one-sixtieth  of 
their  own  weight,  and,  for  full  feed,  twice  that  quantity,  or  one-thutieth  of  their  own 
weight;  or  an  equivalent  quantity  of  other  food  (MM.  Moll  et  Gayot,  "Connaissance 
General  du  bojuf,"  p.  45,  as  cited  by  M.  Auguste  Zundel,  Ameliorations  a  apporter  au 
mode  de  transpiorter  des  animaux  par  les  chemins  de  fer,  pp.  32,  33;  Paris,  1870).  As 
to  the  "  equivalent  quantity  of  other  food,"  M.  Zundel  sets  it,  for  oats,  at  half  the 
weight  of  hay,  remarking  that  oats  are  digested  hy  animals  of  the  bovine  race  even 
better  than  by  horses,  as  the  lignin,  or  cellulose,  is  to  a  greater  extent  reduced  to  an 
assimilable  form  by  their  longer  and  slower  digestive  process. 

The  following  analyses  of  hay — for  which,  with  the  references,  I  am  indebted  to 
Dr.  H.  P.  Bowditch — are  here  inserted  for  reference,  as  they  are  not,  I  find,  very  gen- 
erally accessible : — 

ANALYSIS    or   HAT,   BY   STOHMAN. 

1st.  2(3. 

Albumen, .  10.69  9.94 

Cellulose, 27.21  24.08 

Fat, 2.99  3.96 

Non-nitrogenous  extractive  matter,    .       .        .  50.07  54.73 

Ashes 9.04  7.29 

100.00  100.00 

These  specimens  must  have  been  dried  previous  to  the  analysis,  since  they  contain . 
no  water,  which  must  have  formed  fourteen  to  fifteen  per  cent,  of  then-  weight  in  ordi- 
narj'  commercial  condition. 

The  albumen  and  fat  are  nutritious, — the  fat  more  so  than  the  albumen,  in  the  ratio 
of  2.4  to  1.  Of  the  cellulose,  an  indefinite  and  probably  variable  proportion  is  di- 
gested,— a  larger  proportion,  probably,  by  ruminating  animals  than  by  horses. 

The  extractive  matter  is  probably  only  another  form  of  expression  for  residuum  of 
indeterminate  character,  save  that  it  is  soluble  in  water.    The  ashes  are  non-nutritive. 

In  the  "  Zeitschrift  for  Biologie,"  vol.  VI.,  p.  218,  a  number  of  analyses  of  hay  will 
be  found,  but  nothing  more  definite  than  the  above. 
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the  yards  indicated  as  much,  being  abundantly  littered  with 
fresh  hay,  carried  by  the  cattle  away  from  the  mangers,  and 
dropped  profusely  on  the  ground. 

The  fences  are  boarded  on  both  sides  of  the  posts  with 
horizontal  strips  placed  a  few  inches  apart ;  and  a  capping  of 
wide,  strong  plank  securely  fastened  on  top  affords  a  good 
walk  around  the  yards.  The  only  drawback  is  the  necessity 
of  descending  at  each  of  the  numerous  gates, — an  incon- 

The  following  analyses  of  oatmeal  and  Indian-meal  are  from  Carpenter's  "  Animal 
Physiolog}","  §  164,  where  they  appear  in  a  table  with  other  articles  of  food : — 
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Oatmeal, 

15.0 

12.0 

62. 

6.0 

3.0 

76.4 

12.0 

88.4 

Indian-meal,    .... 

14.0 

9.0 

65. 

8.0 

1.7 

84.2 

9.0 

93.2 

*  "The  value  of  the  fat  is  stated  in  this  column  according  to  its  heating  equivalent  of  starch, 
which  is  Jarger  in  the  ratio  of  2.4  to  1.  Hence,  in  the  last  column,  the  proportion  of  nutri- 
ment in  aliments  containing  fat  comes  to  he  greater  than  the  weight  of  their  solids  would 
indicate." 

The  following  analyses — drawn  from  "  How  Crops  Grow,"  by  Professor  S.  W. 
Johnson,  of  the  Yale  Scientific  School — are  by  Wolff  and  Knop  (Knop's  "  Agricultur- 
chemie,"  1868,  pp.  715,  720)  :— 
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Meadow  hay,  medium  quality, 

14.3 

79.5 

6.2 

8.2 

41.3 

30.0 

2.0 

Timothy, 

14.3 

81.2 

4.5 

9.7 

48.8 

22.7 

3.0 

Oat  straw, 

14.3 

80.7 

5.0 

2.5 

38.2 

40.0 

2.0 

Wheat  straw, 

14.3 

80.2 

5.5 

2.0 

30.2 

48.0 

1.5 

Oats, 

14.:} 

82.7 

3.0 

12.0 

60.9 

10.3 

6.0 

Maize, 

14.4 

83.5 

2.1 

10.0 

68.0 

5.5 

7.0 

The  "ash"  is  equivalent  to  the  "salts"  of  Carpenter;  the  carbo-hydrates  include 
fat,  starch,  sugar,  pectin,  etc.;  "crude  fibre"  is  impure  cellulose,  or  woody  fi1)re; 
"  fat "  includes  fat  proper,  wax,  chlorophyll,  and,  in  some  cases,  resins.  Columns 
1  -f-  2  -H  3  =  100.  Column  2  =  columns  4  -j-  5  -(-  6,  except  in  the  case  of  oats,  where 
there  is  a  slight  discrepancy  (perhaps  the  60.9,  in  column  5,  should  be  60.4 :  this  is 
conjectural). 

It  would  appear,  from  an  examination  of  these  tal)lcs,  that  the  practical  rule  for  the 
nutritive  value  of  oats — twice  that  of  an  equal  weiglit  of  hay — is  not  far  wrong;  l)ut 
ruminating  animals  require,  as  a  part  of  tlieir  food,  haj'',  straw  or  grasses  having  long 
fibres,  to  ail'ord  a  basis  of  rumination. 
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venicnce    obviated  in    some  other  yards  by  plank  bridges, 
slightly  raised,  over  the  gates. 

The  yards,  pens,  and  lanes  are  floored  with  plank,  and, 
being  generally  covered  with  two  or  three  inches  of  litter, 
largely  composed  of  clean  hay,  are  comfortable  in  good 
weather,  but  rather  slippery  in  the  wet. 

After  two  or  three  hours,  having  eaten  all  they  desire, 
plenty  of  hay  being  still  left  in  the  mangers,  the  cattle  lie 
down,  for  the  most  part,  and  ruminate  with  the  air  of  placid 
enjoyment  characteristic  of  their  race,  and  present  a  perfect 
type  of  rest,  contentment  and  peace. 

But  few  of  the  cattle-yards  here  are  furnished  with  sheds. 
To  suggestions  on  this  subject  the  reply  is,  that  few  of  the 
cattle  received  at  Chicago  have  ever  seen  any  shelter  what- 
ever, even  that  of  a  tree,  and  cannot  require  sheds.  Yet 
there  can  be  little  doubt  that  during  a  large  part  of  the  year 
the  protection  which  sheds  would  give  from  rain,  snow  and 
chilling  winds,  and  froin  the  sun,  would  greatly  promote  their 
comfort  and  health,  reduce  the  consumption  of  food  and  im- 
prove their  condition. 

Cows  are  generally  kept  apart  from  other  cattle,  and,  as 
they  are  comparatively  few  in  number  at  most  seasons  of  the 
year,  they  are  placed  in  smaller  yards,  often  in  sheds. 
Calves  and  young  animals  are  also  kept  apart  from  animals 
fully  grown. 

Cows  with  sucking  calves  are  placed  in  distinct  compart- 
ments, and  not  unfrequeutly  the  playful  gambols  of  the  calf 
and  the  natural  solicitude  of  the  cow  were  pleasantly  sug- 
gestive of  country  farm-yards,  and  would  grace  a  pastoral 
after  the  manner  of  Gay. 

On  the  whole,  an  unmistakable  air  of  comfort,  content- 
ment and  well-being  pervaded  the  place,  which  not  even  the 
feeling  that  bad  weather  would  alter  it  for  the  worse,  could 
quite  destroy. 

The  pens  for  swine  are  roofed,  and  tolerably  well  kept. 
The  platforms,  with  double  stages  to  correspond  with  the 
double  decks  of  the  cars,  for  loading  and  discharging,  are  safe 
and  commodious.     The  supply  of  food  and  v>^ater  is  ample. 

The  sheep-folds  are  spacious,  airy,  well  arranged  and  con- 
venient, and,  although  less  conspicuously  clean  and  attractive 
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tliau   tlie   new   slieep-folcls    at  Buffalo  and  Watertown,  give 
no  ground  of  complaint. 

The  great  extent  of  these  yards,  and  the  vastness  of  the 
transactions  which  take  place  in  them,  make  it  necessary  to 
drive  the  animals,  especially  neat-cattle,  a  considerable  dis- 
tance, from  the  receiving-pens  to  the  feeding-yards,  and 
back  to  the  re-loading  pens ;  and  the  time  so  taken  np, 
often  an  hour  or  more,  very  materially  diminishes  the  period 
allotted  them  for  rest ;  the  minimum  duration  of  which  is 
fixed  by  the  United  States  law  at  five  hours,  after  a  maxi- 
mum period  of  confinement  of  twenty-eight  hours. 

More  time  than  five  hours  is  generally  allowed  them  at 
Chicago,  I  am  told,  and  more  should  be  required  by  law. 
Not  less  than  five  hours  of  entire  rest  shonld  be  given  them 
in  the  feeding-yards,  undiminished  by  driving  to  and  fro. 

The  plan  of  removing  cattle  from  the  cars  at  stated  periods, 
on  long  routes,  for  food,  water  and  rest,  known  in  Europe  as 
the  American  plan,  although  highly  commended  for  its 
humane  intention,  finds  little  favor  among  European  authori- 
ties on  the  subject. 

In  the  report  of  the  committee  of  the  House  of  Commons 
'^On  Noxious  Businesses,"  a  blue-book  ordered  by  the  House 
of  Commons  to  be  printed  July  8,  1873,  Mr.  W.  McCombie, 
a  member  of  the  House  of  Commons  for  the  county  of  Aber- 
deen, west  district,  who  had  been  fifty  years  in  the  cattle- 
trade,  and  who  had  taken  prizes  in  money,  cups  and  gold 
and  silver  medals,  amounting  in  value  to  over  £2,000,  speaks, 
with  great  positiveness,  thus  :  "If  you  allow  those  cattle  to  be 
all  untrucked  to  1>e  watered,  what  would  be  the  consequence? 
They  must  be  all  mixed  together,  some  of  them  heifers, 
perhaps,  just  coming  in  season,  and  many  of  the  bulls  very 
dangerous  to  handle."  "  What  sort  of  a  mess  would  it  be  alto- 
gether if  the  cattle  were  to  be  taken  out  of  the  trucks,  as  is 
proposed,  and  put  all  into  one  mass  to  feed  and  water  them, 
and  then  put  them  in  again?  The  thing  is  perfectly  imprac- 
ticable." "  I  have  no  objection  to  their  being  watered  and  fed, 
if  it  can  be  done  without  taking  them  out  of  the  trucks.  I 
should  very  much  wish  to  see  it,  but  the  thing  is  perfectly 
impracticable,  to  take  cattle  out  of  the  trucks  and  re-truck 
them  again."     Of  the  time  from  Aberdeen  to  London,  he 


126  STATE  BOAED  OF  HEALTH.  [Jan. 

says,  "They  profess  to  carry  them  in  thirty-six  hours,  but 
they  are  often  forty  and  forty-two  hours,  and,  I  believe,  forty- 
four  hours  in  the  transit."     And  without  food  and  water  ! 

M.  Auguste  Zundel,  in  his  admirable  prize  essay  on  the 
transportation  of  animals  by  rail,  says,  p.  34,  "We  should 
not  advocate  the  American  system,  where  the  animals  are  dis- 
charged every  twelve  hours  for  food  and  water," — giving  us 
credit  for  greater  solicitude  for  the  comfort  of  these  animals 
than  we  can  lay  claim  to. 

But  it  is  obvious  that  such  convenient  and  complete  arrange- 
ments for  discharging  cattle,  car-load  by  car-load,  into  distinct 
yards,  for  keeping  them  distinct,  sorting  or  mixing  at  will,  as 
are  provided  at  our  great  stock-yards,  are  entirely  unknown 
to  Mr.  McCombie,  else  his  strong  and  reiterated  declarations 
of  the  impracticability  of  our  daily  practice  would  have  been 
withheld  or  modified.  The}^  are  much  like  the  equally  posi- 
tive assertions  one  hears  in  England,  that  our  universal  system 
of  signal-bell  on  the  locomotive,  with  the  bell-rope  running 
through  the  train,  accessible  to  all  the  passengers,  "  will 
never  answer." 

The  objections  of  Mr.  McCombie  are  strong  and  valid 
euoush  against  turnins:  all  the  cattle  of  a  stock-train  loose  in 
a  single  inclosure,  but  vanish  entirely  before  the  w^ell-orgau- 
ized  system  of  the  Union  stock-yards  of  Chicago. 

The  only  thing  suggestive  of  cruelty,  or  of  needless  injury 
to  the  hides  or  flesh  of  the  animals  to  be  seen  at  Chicago,  is 
the  use  of  the  formidable  goad  or  spear,  of  which  I  have 
already  spoken.*  Whatever  uiaybe  said  of  the  wildness  and 
uugovernableness  of  mtmy  of  the  animals  received  there, 
nothing  is  to  be  gained  by  inflicting  deep, — and,  in  their 
numbered  hours, — incurable  wounds. 

Bitfalo  Stock-  Yards. — These  yards  are  nearly  new,  having 
been  removed  from  a  position  nearer  the  city  a  few  years  ago, 
and  are  in  many  respects  admirable.  The  fences  are  closely 
boarded  on  both  sides  of  the  posts,  and  are  surmounted  by  a 
firm,  broad  walk,  carried  over  the  numerous  gates  by  a 
slightly  elevated  bridge,  so  that  an  excellent  view  of  all  the 
yards    may  be    obtained  by  walking   around  on  the  fences. 

»  Seepage  104. 
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The  feeding  and  storing-yards  are  quite  various  in  form  and 
dimensions  ;  but  many  of  tliem  are  about  seventy  feet  by  one 
hundred  and  forty,  with  sheds  on  one  or  both  of  the  long 
sides.  The  open  space  between  the  sheds  is  paved  witli 
cobble-stones,  sloping  towards  a  gutter  in  the  middle,  and 
this  gutter  pitches  each  way  to  a  cess-pool  at  each  end,  com- 
municating with  underground  drains. 

The  space  under  the  sheds  is  floored  with  sand  and  loam, 
sloping  towards  the  paved  area,  and  affords  comfortable 
standing-room,  and  lying-down  room  too,  for  that  matter,  to 
all  the  animals  the  yard  is  expected  to  contain.  Water- 
troughs  and  mangers  are  placed  under  the  sheds,  and  fully 
supplied,  the  troughs  with  excellent  water  from  artesian 
wells,  slightly  saline,  and  much  relished  by  the  cattle,  the 
mangers  with  hay  of  good  quality,  not  quite  so  profusely, 
perhaps,  as  at  Chicago,  but  sufficiently. 

The  swine-sheds  are  excellent,  and  the  sheep-folds  truly 
admirable.  Racks  filled  with  hay,  mangers  for  grain,  and 
flowing  water-troughs,  clean,  roomy,  well-floored  pens,  with 
every  convenience  for  sorting,  driving,  receiving,  shipping, 
and  a  sagacious  old  bell-wether  to  pilot  them  in, — all  seemed 
so  complete  as  to  leave  nothing  to  be  desired.  Similar  houses 
are  to  be  erected  for  swine. 

Some  statistics  concerning  the  business  of  these  yards,  are 
given  in  a  foot-note  to  page  81. 

On  Wednesday,  September  23,  1874,  there  were  shipped 
from  these  yards  two  hundred  car-loads  of  beef  cattle,  and 
fifty-eight  car-loads  of  hogs,  sheep  and  horses. 

Albany  Stock-Yards. — These  yards,  also,  were  moved  a 
few  years  ago  to  their  present  site  from  a  position  nearer  the 
city.  They  occupy  ground  considerably  diversified  in  surface, 
and  are  in  general  well  drained.  The  pens  and  lanes  are 
paved  with  cobble-stones,  and  the  feeding-yards  are  furnished 
with  sheds.  In  many  cases  these  yards  are  so  narrow  that 
the  sheds  occupy  above  two-thirds  of  their  width,  leaving 
little  more  than  one-third  open. 

The  mangers  were  su[)plied  with  hay,  not  so  freely  as  at 
Chicago,  or  even  at  Buftalo,  so  that  less  was  littered  about  the 
yard ;  but  all  appeared  to  get  what  they  required,  and  were 
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to  be  seen  lying  down  and  ruminating  after  being  in  the  yards 
two  or  three  hours. 

The  water-troughs  are  too  small,  and  are  inconveniently 
placed  in  the  corners  of  the  yards,  under  the  fence,  so  that 
each  serves  for  two  adjoining  yards,  and,  although  they 
look  wide  enough,  each  half  is  too  narrow.  In  many  cases 
they  are  inconveniently  high  ;  indeed,  in  some  cases  the  earth 
in  front  of  them,  kept  wet  by  leakage  or  overflow,  had  been 
trodden  into  mud  knee-deep  and  worn  away  by  the  feet  of 
the  cattle,  so  that  troughs  originally  too  high  were  altogether 
out  of  the  reach  of  ordinary  cattle,  unless  nearly  or  quite  full, 
as  they  were  in  no  case  found  to  be.  The  supply  of  water 
being  limited,  it  is  usually  kept  shut  off,  and  only  turtied  on 
after  cattle  are  put  into  the  yard.  The  pipes  are  small,  the 
current  slow,  the  troughs  leaky  in  consequence  of  standing 
empty  at  times  ;  and  the  consequence  is  that  for  a  long  while 
the  depth  is  too  little,  being  at  the  bottom  of  a  deep  and  nar- 
row trough,  the  top  of  which  is  three  and  a  half  or  four  feet 
above  the  ground  on  which  the  animals  must  stand  to  drink, 
for  them  even  to  touch  it  with  their  noses  or  tongues. 

Having  satiated  themselves  with  the  palatable  Avater  at 
Butfalo,  they  did  not  appear  to  be  very  thirsty  here,  and  with 
the  patience  of  their  race,  turned  quietly  away  after  a  fruitless 
attempt  to  drink ;  but  they  must  suifer  for  water  before 
reaching  Brighton.  Indeed,  some  drovers  are  known  to  resort 
to  the  shallow  trick  of  keeping  their  cattle  from  drinking  at 
Albany  in  order  that  they  may  drink  with  the  greater  avidity 
at  Brighton,  and  thus  diminish  their  apparent  loss  of  weight, 
or  shrinkage ;  but  this  artifice  is  too  transparent  to  be  often 
successful,  and  cannot  surely  be  a  common  practice.  A  more 
abundant  supply  of  water  is  soon  to  be  furnished,  I  was  told, 
at  the  Albany  yards  ;  but  the  inconvenient  height  of  the 
troughs,  if  not  their  ineligible  location,  should  be  remedied 
w^ithout  delay. 

The  platform  at  these  yards  was  in  very  bad  condition. 
About  half  the  planking  was  quite  rotted  and  worn  away,  and 
the  ground  between  the  remaining  planks  was  trodden  into 
holes  a  foot  or  more  in  depth,  the  whole  presenting  the 
appearance  of  a  corduroy  road  exceedingly  out  of  repair.  To 
add  to  the  imminent  danger  of  accidents  in  loading  and  dis- 
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charging,  the  bridges,  originally  too  narrow  for  the  enlarged 
car-doors  now  in  use,  were  badly  worn,  split  and  broken,  so 
as  to  be  treacherous  and  dangerous.  A  great  many  cattle  fell 
with  their  hind  legs  between  the  car  and  platform,  in  con- 
sequence of  the  bad  condition  of  both  platform  and  bridges, 
sometimes  to  their  very  serious  injury,  while  I  was  watching 
the  discharge  of  three  trains,  on  the  twenty-third  day  of  Sep- 
tember last. 

Some  facts  respecting  the  business  of  these  yards  are  printed 
in  a  foot-note  to  page  81. 

StocJc- Yards  at  Brighton. — These  yards  are  very  far  short 
of  the  requirements  of  the  business,  and  in  several  important 
respects  inferior  to  many,  if  not  to  all  the  great  stock-yards 
of  the  West. 

A  very  noticeable  defect  is  the  small  number  of  sheds, 
which  our  climate  renders  especially  desirable,  and  which  the 
enfeebled  condition  of  the  cattle,  after  their  long  journey,  in 
many  cases  emphatically  calls  for. 

It  may  be  an  illusion :  but  there  seemed  to  me  to  be  some 
evidence  of  a  feeling  prevalent,  if  unspoken,  if  even  uncon- 
scious, that  these  animals  had  about  reached  the  end  alike  of 
their  journey  and  of  their  lives,  and  that  any  further  care  for 
their  comfort  and  health  would  be  superfluous  and  wasteful. 
Certainly  such  a  sentiment  must  be  repulsive  to  a  humane 
mind ,  and  cannot  be'  by  any  means  general  among  a  class  of 
men  not  deficient  in  humanity,  and  possessing  a  high  degree 
of  enterprise  and  business  capacity,  such  as  the  men  engaged 
in  this  trade  are  for  the  most  part.  But  that  the  care  which 
these  animals  receive  diminishes  as  their  fatigue  and  exhaus- 
tion increase,  towards  the  end  of  the  route,  is  too  painfully 
evident.* 

It  must  be  borne  in  mind,  too,  that  Brighton  is  by  no  means 
the  last  stage  in  the  journey  of  a  very  considerable  proportion 
of  the  animals  received  there.  Large  numbers  are  shipped 
by  rail  to  Providence,  Pawtucket,  Fall  River,  New  Bedford, 

*  Of  the  earlier  stages,  from  Texas,  Kansas,  and  Colorado,  before  reaching  Chicago, 
I  can  only  speak  from  hearsay,  and  if  all  that  is  said  on  the  subject  is  true,  there  is 
room  for  very  great  improvement.  Even  the  wise  and  humane  law  of  the  United 
States  on  the  subject  requires,  it  is  said,  vigilant  inspection  to  insure  obedionco. 
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and  the  Cape ;  and  to  Lawrence,  Lowell,  Lynn,  Salem, 
and  Newbuiyport;  and  even  to  Portland,  Manchester,  and 
Concord,  and  other  towns  and  cities  in  New  England  ;  and  no 
inconsiderable  number  are  driven  on  foot  a  weary  distance, 
without  food  or  rest,  as  if  for  the  puq^ose  of  draining  the  last 
drop  of  vitality  out  of  their  exhausted  frames. 

The  railways  doing  this  business  of  re-distribution  are  in 
general  poorly  provided  with  cars,  yards,  platforms,  and 
facilities  of  all  kinds  to  transact  it  properly.  Common  box- 
cars have  too  often  to  serve  for  cattle-cars,  causing  extreme 
suffering  from  heat  in  summer,  and  from  deficient  ventilation 
at  all  seasons. 

Cattle  are  often  compelled  to  wait,  standing  for  hours,  for 
trains  to  be  made  up,  and  are  subjected  to  distressing  shocks 
in  the  process,  by  frequent  stopping  and  starting. 

The  routes  are  short,  it  is  true,  if  the  time  is  not ;  and  the 
degree  of  hardship  and  suffering  they  give  rise  to  might  be 
quite  supportable  by  animals  in  high  health  and  good  condi- 
tion ;  but  coming  at  the  close  of  a  long,  exhausting,  and  har- 
assing journey,  every  stage  of  which,  endurable  by  itself, 
serves  to  aggregate  and  intensify  all  the  ill-effects  of  the  pre- 
vious stages,  these  short  routes  of  distribution  around  Boston 
are  not  without  importance  to  the  general  question  of  trans- 
portation as  affecting  the  health  of  the  animals,  and  the  health- 
fulness  of  the  food  they  furnish  to  this  community. 

Union  Stock  Yards'^  Watertown. — There  could  be  found 
no  more  striking  illustration  of  the  improvement  I  have 
already  mentioned  introduced  'in  the  construction  of  new  stock 
yards,  than  is  to  be  found  at  our  own  doors  in  the  yards 
erected  two  or  three  years  ago  by  the  Fitchburg  Railroad 
Company  at  Watertown,  and  used  by  them  conjointly  with 
the  Boston  &  Lowell  Railroad  Company,  which  two  com- 
panies together  have  brought  to  our  market  annually,  for  the 
last  three  years,  a  mean  number  of  42,229  head  of  cattle,  or 
nearly  26  per  cent,  of  the  mean  annual  aggregate,  and  21,760 
sheep  and  lambs,  or  5.5  per  cent,  of  the  mean  annual  number, 
for  those  years.  These  yards  are  located  on  ground  very  nearly 
level,  and  extend  about  1,600  feet  along  the  line  of  road, 
which   is  there  straight, — the  receiving-pens  extending  to  a 
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still  greater  distance.  The  platform,  about  level  with  the 
floor  of  a  car,  is  sustained  by  a  substantial  wall,  coped  with 
split  granite,  and  formed  of  gravel.  The  yards  are  equal  in 
length  to  ordinary  stock-cars,  about  thirty  feet,  and  are  about 
square,  thus  affording  ample  space  for  animals  released  from 
cars  about  eight  feet  wide.  Gates  nearly  equal  in  length  to 
the  width  of  the  platform,  give  easy  access  to  these  yards 
directly  opposite  the  car  doors,  and  when  open,  shut  off  the 
portion  of  the  platform  abreast  of  them  from  other  portions. 
A  wide  street,  parallel  to  the  railway,  skirts  these  yards,  and 
on  the  opposite  side  gives  frontage  to  three  large  buildings,  each 
about  eighty  feet  wide  where  abutting  on  the  street,  and 
about  220  feet  deep,;  one  being  used  for  a  stable  for  cows  and 
other  cattle,  and  the  other  two  for  sheep-folds. 

Two  streets,  at  right  angles  with  this  main  street,  separate 
these  three  buildings,  two  others  skirt  them  on  their  outer 
sides,  and  eight  others,  four  on  each  side  of  these  central 
buildings,  extend  back  the  same  distance  to  a  street  in  the 
rear,  and  give  access  to  storing  and  feeding-yards,  four  on 
either  side  of  each  street  save  the  outer  ones,  which  at  present 
have  yards  only  on  one  side. 

These  yards  are  about  fifty-five  feet  square,  and  have  rows 
of  sheds  along  the  line  common  to  each  two  tiers  of  yards, 
parallel  to  the  cross  streets  and  midway  between  them.  The 
feeding  mangers  and  watering-troughs  are  excellent,  drainage 
is  provided,  and  no  desirable  feature  seems  to  be  omitted. 
There  is  a  large  and  commodious  hay-barn,  a  convenient 
scale-house,  with  Fairbanks'  scales;  and  at  suitable  distance 
there  is  a  good-sized  hotel,  said  to  be  well  kept,  and  doubt- 
less a  busy,  stirring  scene  on  market-days.  The  arrangement 
of  the  cow-pens  and  stalls,  the  provision  for  sheep  and  calves, 
are  all  as  good,  apparently,  as  can  be  made.  Cattle  arrive, 
generally,  only  once  a  week,  in  any  quantity,  and  are  seldom 
kept  even  a  few  hours ;  but  sheep  and  cows  are  sometimes 
kept  here  two  weeks  or  more,  and  if  properly  cared  for,  as  it 
is  said  they  are,  must  be  perfectly  comfortable. 

A  direct  comparison  of  these  admirable  yards  with  the 
yards  at  Brighton,  already  described, — which  can  be  made  in 
two  hours,  as  they  are  but  a  short  distance  aj^art, — will  bring 
into  one  view  all  the  progress  in  this  direction  which  has  been 
gained  in  thh'ty  years. 
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OUE  MEAT  SUPPLY,  AND  PUBLIC  HEALTH. 


Li  the  earliest  records  of  civilization,  there  is  evidence  of 
legislation  with  regard  to  the  different  kinds  of  food  suitable 
to  be  eaten  by  man.  These  were  prescribed  minutely,  in 
part,  probably,  as  sanitary  regulations,  in  the  laws  of  Moses, 
and  also  in  those  of  Egypt.  Hippocrates,  the  founder  of 
medicine,  who  flourished  at  the  time  of  the  highest  glory  of 
Greece,  gave  very  minute  directions  with  regard  to  diet,  both 
for  health  and  for  disease ;  and  in  later  times  the  subject 
receives  more  attention  in  proportion  as  science  advances 
and  communities  become  more  intelligent.  In  fact,  with  our 
present  knowledge  of  food,  although  we  are  as  yet  only  on 
the  threshold  of  inquiry,  we  can  often  prescribe  it  with  as 
much  precision  as  we  can  use  digitalis  and  opium. 

Although  physiologists  are  not  agreed  that  animal  food  is 
absolutely  essential  to  a  high  degree  of  civilization,  there  are 
certainly  many  facts  which  seem  to  indicate  that  it  is  resolv- 
able into  a  greater  amount  of  force  than  the  other  nitrogen- 
ous foods. 

It  is  true  that  many  tribes  of  North  American  Indians  have 
attained  a  very  high  physical  development  upon  a  vegetable 
diet ;  that  many  healthy  Scotch  farmers  live  chiefly  on  oat- 
meal ;  that  the  laboring  classes  in  Europe  rarely  eat  meat ; 
that  a  large  proportion  of  the  inhabitants  of  Great  Britain 
formerly  lived  on  bread,  cheese  and  beer ;  that  the  former 
slaves  in  our  Southern  States  received  meat  only  exception- 
ally ;  that  the  Eoman  legionary  soldier  carried  a  weight  of 
sixty  pounds,  and  performed  feats  of  strength  and  endurance 
that  have  astonished  the  world,  without  eating  flesh ;  and 
that  a  few  modern  vegetarians  have  substituted  milk  and 
eggs  (which,  however,  contain  the  elements  of  animal  food) 
for  butcher's  meat  in  their  diet,  without  suffering  from  it ; 
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while  the  Brahmina  of  India  eat  nothing  which  breathes  or 
contains  the  germ  of  animal  life,  although  they  can  hardly  be 
said  to  have  attained  a  vigorous  physical  or  mental  culture. 
Nevertheless,  as  a  rule,  when  hard-working  people  have  not 
eaten  meat,  it  has  been  because  they  could  not  get  it. 

As  far  back  as  the  time  of  Homer,  the  poorer  classes  in 
Greece  ate  blood-sausages,  because  they  could  not  afford 
meat ;  and  at  Rome,  in  the  time  of  the  empire,  it  had  even 
become  necessary  to  issue  pork  in  addition  to  corn  to  the 
destitute, — the  forests  of  Lucania  furnishing  thousands  of 
pigs  yearly  to  the  imperial  city,  while  the  neighboring  plains 
were  dotted  with  sheep  and  cattle  for  the  wealthy  classes. 
In  recent  years  it  has  been  found  in  India  that  the  Hindoo 
workmen  on  the  railroads  could  not  work  steadily  till  they 
had  meat  added  to  their  diet, — their  usual  food,  consisting 
almost  exclusively  of  rice,  having  proved  insufficient.  Dr. 
Kane,  in  his  "Arctic  Explorations,"  has  expressed  his  belief 
that  the  timely  arrival  of  fresh  meat  had  saved  the  lives  of 
some  of  his  men ;  and  Dr.  Livingstone  says  that  in  South 
Africa  both  the  members  of  his  expedition  and  the  natives 
would  "  eat  anything  to  get  animal  food."  Liebig  ascribes 
the  greater  endurance  and  efficiency  of  American  workmen, 
as  compared  with  those  of  Europe,  to  their  meat  diet;  while 
Dr.  Ray  attributes  some  of  the  transient  illnesses  in  New 
England  to  a  too  free  use  of  meat.* 

In  the  last  edition  of  his  "Principles  of  Human  Physi- 
ology," Carpenter  says  : — 

"Whilst,  on  the  one  hand,  it  may  freely  be  conceded  to  the-advocates  of 
vegetarianism  that  a  well-selected  vegetable  diet  is  capable  of  producing 
(in  the  greater  number  of  individuals)  the  highest  physical  development  of 
which  they  are  capable,  it  may,  on  the  other  hand,  be  affirmed  with  equal 
•certainty  that  the  substitution  of  a  moderate  proportion  of  animal  flesh  is  in 
no  way  injurious;  whilst,  so  far  as  our  evidence  at  present  extends,  this 
seems  rather  to  favor  the  highest  mental  develojiment." 

The  experiments  of  Haughton  and  others  have  certainly 
proved  that  more  food  is  necessary  for  hard  intellectual  labor 

*  Mental  Hygiene,  p.  82.  The  question  has  been  suggested  whether  some  of  our 
superfluous  energy  or  nervousness  might  not  be  explained  in  this  way.  The  average 
daily  consumption  of  meat  in  London  is  about  foiu-  ounces  to  each  individual ;  in  the 
places  supplied  by  the  Boston  markets  it  is  estimated  to  be  not  far  from  twelve 
ounces. 
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than  for  a  corresponding  amount  of  physical  exertion ;  and 
M.  Metz  testifies  to  the  value  of  a  liberal  diet  in  makino;  his 
boys  in  the  reformatory  school  at  Mettray  more  manly. 

But  whatever  physiological  theories  may  prove  correct,  it 
is  certain  that  meat  contains  nitrogenous,  fatty  and  inorganic 
elements  of  food  in  a  palatable  and  easily  assimilable  form ; 
and  the  nearly  universal  experience  of  mankind  has  shown 
that  its  place  cannot  be  fully  supplied  by  any  substitute.  It 
becomes,  therefore,  a  matter  of  vital  importance  to  every 
state,  that  its  meat  markets  should  be  under  the  most  careful 
supervision. 

Since  the  time  of  Moses,  the  Jews  have  carefully  inspected 
all  meat  sold  in  their  markets ;  although  their  rules,  based, 
probably,  on  the  best  sanitary  knowledge  of  some  thirty  cen- 
turies ago,  are  not  sufficient  to  keep  diseased  meat  from  their 
tables,  and  their  method  of  slaughtering  is  unnecessarily 
cruel.  And  now  most  of  the  large  cities  in  Europe,  as  well 
as  some  in  America,  have  followed  the  leadership  of  Paris  in 
having  rigid  examinations,  both  before  and  after  slaughter, 
of  all  animals  intended  for  human  food. 

A  wider  attention  to  matters  of  this  nature,  and  a  deeper 
interest  in  them,  leading  to  vigorous  action,  would  be  jus- 
tified by  their  intimate  connection  with  human  welfare.  In 
fact  food,  through  its  effect  on  the  health,  and  through  the 
necessary  operation  of  physical  laws,  determines,  in  no  small 
degree,  individual  and  national  character,  and  consequently 
shapes,  to  some  extent,  national  policy.  But,  not  pausing  to 
dwell  on  these  considerations,  the  present  article  will  be 
devoted  to  a  consideration  of  the  conditions  under  which  the 
quality  of  meat  is  injured  for  human  food,  and,  of  course, 
deals  with  only  a  very  small  branch  of  the  general  subject. 
The  various  changes  in  the  tissues  of  animals,  both  before 
and  after  slaughter,  will  be  considered  with  reference  to  their 
influence  upon  the  health  of  consumers,  beginning  with  the 
commonest  form, — putrescent  meat. 

Putrid  Meat. 

The  testimony  is  very  conflicting  with  regard  to  the  pre- 
cise amount  of  injury  arising  from  the  consumption  of  meat 
which  has  become  more  or  less  decomposed. 
18 
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On  the  one  hand,  it  must  be  acknowledged  that  enormous 
quantities  of  putrid  meat  are  daily  eaten  without  very  imme- 
diate or  striking  ill-results.  On  the  other  hand,  slight  illness, 
and  even  dangerous  symptoms,  have  been  so  often  reported  as 
to  leave  no  doubt  that  the  inspectors  of  nearly  the  whole 
civilized  world  are  at  least  j)artly  right  in  condemning  putrid 
meat  when  offered  in  the  markets  as  human  food. 

The  inhabitants  of  the  Faroe  Islands  habitually  eat  their 
meat  in  a  high  state  of  putrefaction,  and  enjoy  from  its  fer- 
mented condition  a  sense  of  stimulation  similar  to  that  which 
the  Sandwich  Islander  gets  from  his  fermented  potato ;  and 
the  plantation  negroes    of   the   United    States,  for  want  of 
animal  food,  have  not  infrequently  been  known  to  eat  con- 
demned and  even  rotten  bacon,  and,  in  most  cases,  without 
evident  injury.     In  some  parts  of  Russia,  and  in  the  polar 
regions,  rancid  blubber  and  offal  and  meat  constitute  at  times 
the  chief  articles  of  diet ;  and  in  modern  cities  decaying  meat 
is  sold  and  eaten  by  tons  without  any  marked  evil  results 
being  noticed,  while  the  "high"  condition  of  game  necessary 
to  suit  the  tastes  of  many  epicures  is  well  known.     Dr.  T.  K. 
Chambers  of  London  states  that  "  tons  and  tons  of  decayed 
and  purulent  meat,  which,  if  seen  by  the  inspector  would 
properly  be  condemned   as   unfitted   to   the   dignity  of  the 
human  table,  are  yet  surreptitiously  made  into  sausages  in 
Loudon,  and  hitherto  no  case  of  sickness  has  been  traced  to 
this  cause."*     Decroix  states  that  putrid  meat  was  eaten  to  a 
great  extent  during  the  siege  of  Paris,  without  producing 
any  serious  results  ;   but  it  must  be  remembered  that  illness, 
unless  very  severe,  would  have  passed  unnoticed  at  such  a 
time ;  that  disease  and  death  were  making  frightful  ravages 
in  the  city;  and  that,  just  as  during  the  siege  of  Rome  by 
Alaric,  it  is  impossible  to  say  to  precisely  what  extent  un- 
wholesome  food   contributed   to   the    sum-total   of    disease. 
During  the  siege  of  Mantua,  a  diet  of  putrescent  meat  was 
considered  by  Fodere  to  have  caused  gangrene  and  scurvy. 
The   epicure   who    eats   putrid   meat  is  especially  liable  to 
attacks  of  gout ;  the  game  suiting  his  palate  often  gives  rise 

*  But  the  lower  classes  In  London  lire  under  circumstances  most  of  which  are 
positively  known  to  be  prejudicial  to  health;  and  we  must  have  a  more  delicate 
balance  if  we  would  weigh  all  evidence  exactly. 
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to  diarrhoea  in  those  not  accustomed  to  its  use ;  and  the  races 
that  feed  habitually  on  decomposed  meat  are  weak  and  of 
slight  power  to  resist  disease. 

The  instances  where  putrid  meat  has  given  rise  to  serious 
symptoms  in  those  eating  it  are  numerous,  and  to  be  found 
in  all  books  on  legal  medicine.  Six  hundred  people  who  ate 
ham  and  veal  in  a  state  of  incipient  decay  at  Zurich  all  be- 
came ill,  and  several  of  them  died.  Ollivier  reports  a  case 
where  six  people  ate  some  putrid  mutton  and  became  vio- 
lently ill,  while  four  died.  Christison  mentions  the  facts  of 
fourteen  persons  having  become  very  ill  with  diarrhoea  and 
vomiting  from  eating  veal  so  slightly  decomposed  that  its 
appearance  was  perfectly  good,  and  of  five  individuals  hav- 
ing suffered  from  marked  illness  by  eating  broth  made  of 
decayed  meat.  During  the  cholera  epidemic  in  London,  in 
1848  and  1849,  it  was  clearly  proved  that  those  persons  who 
ate  putrid  meat  suffered  especially.  Professor  Gamgee  states 
that  illness  and  death  have  been  attributed  on  good  authority 
to  eating  mutton  in  a  state  of  incipient  decay.*  In  one  of 
the  large  American  hospitals,  five  years  ago,  there  were 
several  epidemics  of  fever,  prostration,  diarrhoea  and  vomit- 
ing which  were  traced  directly  to  beef-tea  made  from  some- 
what decomposed  meat.  Only  those  already  quite  ill  were 
made  very  sick,  while  a  person  in  robust  health  could  take 
the  same  food  without  striking  ill-effects.  The  beef-tea  was 
not  in  all  cases  of  disagreeable  taste  or  odor. 

If  it  were  possible  to  make  as  accurate  experiments  with 
regard  to  decayed  meat  as  we  can  with  air  and  water,  we 
should  undoubtedly  find  that,  when  eaten,  it  produces,  in  the 
vast  majority  of  cases,  a  depression  of  the  general  health, 
if  not  actual  sickness.  In  a  mild  degree,  the  symptoms  are 
lassitude,  slight  headache,  dulness,  indigestion  and  loss  of 
appetite.  As  instances  of  severer  form,  Professor  Parkes 
states  that  "diarrhoea  and  vomiting,  followed  by  typhoidal 
symptoms,  are  not  uncommon  after  eating  butchers'  meat, 
so  that  poisoning  is  suspected,  but  no  evidence  of  it  found," 
and  that  "  such  instances  become  more  numerous  as  attention 

*  In  this  case,  the  sheep  furnishing  the  meat  was  found  to  have  had  the  "rot"  or 
"  liver-fluke." 
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is  more  directed  to  the  subject."  In  Paris,  not  infrequently, 
the  police  are  called  to  investigate  cases  of  suspected  poison- 
ing, when  the  only  ascertained  cause  of  trouble  has  been  the 
eating  of  decayed  meat. 

In  a  recent  report  of  the  Committee  of  the  Metropolitan 
Association  of  Medical  Officers  of  Health  of  London,  is  the 
following  statement ; — "Although  it  may  be  difficult  to  prove 
it  by  actual  cases,  there  can  be  no  doubt  that  unwholesome 
meat  is  one  cause  among  many  of  the  debility  and  cachexies, 
the  poverty  of  blood  and  intractable  maladies  of  the  poor 
who  flock  to  the  dispensaries  and  parochial  medical  officers, 
and  especially  of  diarrhoea  during  hot  weather."  Dr.  Letheby 
says  : — "  I  have  often  had  to  investigate  cases  of  mysterious 
disease  which  had  undoubtedly  been  caused  by  unsound 
meat."  Dr.  Pavy's  opinion  is  that  "  experience  shows  that 
the  resisting  power  enjoyed  by  those  accustomed  to  our  mode 
of  livins:  is  not  sufficient  to  allow  meat  tainted  with  decom- 
position  to  be  consumed  without  incurring  a  risk  of  more  or 
less  severe  gastro-intestinal  derangement,  if  nothing  more, 
being  set  up." 

Perhaps,  as  Liebig  suggests,  a  bit  of  old  cheese,  or  a  small 
piece  of  fermented  meat  may  communicate  the  fermentative 
process  to  the  rest  of  the  food  in  the  stomach  in  such  a  way 
as  to  assist  digestion ;  but  we  know  that  a  large  quantity  of 
putrefied  matter  induces  similar  changes  in  organic  matter 
exposed  to  it;*  and  the  result,  if  in  the  stomach,  must  be 
decomposition,  liberation  of  gases  and  indigestion.  "  Some- 
times some  of  the  putrid  substances  are  absorbed,  as  there 
are  signs  of  evident  poisoning  of  the  blood,  a  febrile  con- 
dition, torpor  and  heaviness,  fetor  of  the  breath,  and  some- 
times possibly  even  jaundice."  f 

Typhoid  fever  enters  our  systems  in  the  air  we  breathe 
and  in  the  water  we  drink ;  and  the  question  has  been  very 

*  An  intelligent  butcher  in  Washington,  D.  C,  informs  me  that  if  he  leaves  a  small 
piece  of  putrid  meat  even  in  his  ice-house  over  night,  the  other  meat  exposed  to  it  he- 
comes  mouldy ;  and  Mr.  Hammond,  President  of  the  Refrigerator  Car  Company,  which 
sends  daily  to  Boston  alone  twenty  tons  of  fresh  beef  in  excellent  condition,  "writes : 
— "  ]My  experience  is  that  putrid  meat  in  a  close  room  or  a  common  ice-box  would  set 
up  decomposition  with  the  balance  of  meats  in  the  close  chamber,  if  kept  confined 
any  length  of  time." 

t  Parkes. 
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plausibly  asked,  whether  eating  putrid  meat  may  not  be 
responsible  for  a  certain  number  of  cases.* 

In  metropolitan  hospitals,  especially  where  there  is  not 
infrequently  tainted  meat  used  (disguised  in  cooking  or  not), 
it  is  a  very  noticeable  fact  that  there  are  days  when  a  large 
number  of  patients  are  not  as  well  as  usual,  and  that,  too, 
without  any  evident  cause ;  while  the  great  frequency  of 
headache,  languor,  want  of  appetite,  etc.,  in  ordinary  life, 
which  remain  unexplained  even  after  giving  the  frying-pan 
and  the  air-tight  stove  their  full  share  of  credit,  should  make 
us  careful  in  deciding  that  putrescent  meat  may  be  eaten  with 
entire  impunity,  even  when  that  is  apparently  the  case. 

The  antiseptic  effect  of  good  cooking,  and  the  great  power 
of  the  system  to  select  and  assimilate  what  it  requires,  and 
to  reject  what  is  superfluous  or  injurious,  probably  in  most 
cases  protect  active,  vigorous  persons  from  the  harmful  effects 
of  eating  unwholesome  meat.  But  for  the  weak  and  the  sick, 
and  for  all  who  live  under  the  complicated  circumstances  of  a 
highly  civilized  life,  demanding  of  their  brains  and  muscles 
all  the  work  that  can  be  got  out  of  them,  it  is  manifestly  of 
the  greatest  importance  to  have  all  the  conditions  of  living  as 
perfect  as  possible,  and  to  admit  no  source  of  even  possible 
injury  into  their  systems.  Nor  should  we  be  deceived  by  the 
seemino;  tolerance  of  evil  influences  which  our  organs  manifest 
by  long  habit. 

If  decaying  meat  is  seen  before  being  cooked,  its  "slippery" 
appearance,  its  softness  to  the  touch,  and  its  somewhat  pale 
hue,  render  its  detection  easy,  while  the  odor  is  unfailing  in 
later  stages. 

If  meat  is  salted,  a  slight  amount  of  putrefaction  is  thereby 
arrested,  but  not  if  softening,  or  discoloration,  or  odor  are 
markedly  present ;  and  in  such  cases  decomposition  would 
probably  often  pass  undetected. 

The  sausage,  however,  is  the  grand  receptacle  of  vile  meat 
of  all  kinds,  where  it  is  spiced  into  obscurity ;  but  in  the 
majority  of  cases,  even  here,  thorough  cooking  may  be  relied 
upon   to   prevent   any   evident   disagreeable   results.      Still, 

*  Compare  also  Dr.  Griffith,  Medical  Officer  of  Health,  in  his  last  report  for  the 
borough  of  Sheffield,  England : — "  Foul  air,  polluted  -water,  and  unsound  liquid  or 
solid  food,  ai-e  the  chief  sources  of  fever  "  (typhus  and  typhoid). 
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Bologna  sausages  are  eaten  raw ;  and  in  the  vicinity  of  Bos- 
ton feticl  and  purulent  meat  is  sometimes  used  in  their  manu- 
facture ;  while  veal  is  dressed  which  the  owners  would  not 
dare  to  offer  for  sale  in  any  market,  and  is  carried  to  some 
of  the  five  manufactories  in  our  suburban  towns,  where  also 
are  received  the  carcasses  of  animals  in  which  killing  has 
been  nearly,  if  not  quite,  a  work  of  supererogation. 

In  this  connection  it  may  be  proper  to  allude  to  the  poison, 
of  not  entirely  certain  chemical  composition,  which  is  found 
in  sausages,  ham  and  bacon,  at  a  certain  stage  of  decomposi- 
tion. It  may  not  have  caused  the  fatal  results  in  this  country 
that  have  been  observed  from  it  in  Europe,  but  it  would  not 
be  surprising  if  such  cases  should  pass  undetected  with  us, 
where  there  is  no  careful  system  of  medical  police.  In  Wlir- 
temburg  alone,  four  hundred  people  have  been  made  danger- 
ously sick,  and  one  hundred  and  forty  have  died,  from  the 
effects  of  this  poison  during  the  past  half  century.  It  may 
be  that  the  poisonous  properties  of  brine  which  has  been  used 
over  and  over  again  are  due  to  similar  chemical  changes. 

Parasites. 

It  is  not  yet  certainly  known  how  many  parasites  are  to  be 
found  under  various  circumstances  in  man  ;  and  of  those  with 
which  we  are  tolerably  familiar  we  cannot  in  every  case  say 
precisely  how  they  gain  entrance  to  our  systems.  Of  the 
ten  or  more  toenioe,  or  tape- worms,  found  in  the  human  body, 
only  one  is  quite  common  in  America,  a  second  is  somewhat 
rare,  while  the  rest  belong  rather  to  the  curiosities  of  medical 
experience. 

I.  The  tcenia  solium,  or  solitary  tape-worm,  so  called  because 
usually  found  singly,  although  two,  three,  or  four,  or  even 
ten  may  co-exist  in  the  same  individual,  is  fully  developed  only 
in  the  intestinal  canal  of  man. 

It  is  chiefly  to  the  researches  of  Ktichenmeister  and  Siebold 
that  we  are  indebted  for  our  knowledge  of  its  natural  history. 

The  worm  is  from  five  to  forty  feet  long,  about  one-third  of 
an  inch  wide  at  its  widest  part,  with  a  slender  ribbon-like 
neck.  It  has  a  globular  head,  which  presents  four  circular 
discs  or  "suckers"  at  the  sides,  and  at  the  top  a  double  row 
of  concentric  booklets,  by  which  the  parasite  attaches  itself  to 
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the  miiciious  membrane  of  the  intestine  of  man.  The  body 
consists  of  numerous  rectangular  articulations  or  proglottids, 
which  are  developed  from  the  neck  by  a  sort  of  budding 
process,  thereby  pushing  down  the  remainder  of  the  body  and 
increasing  the  length  of  the  parasite.  It  will  thus  be  seen 
that  the  head,  with  a  small  part  of  the  neck,  is  sufficient  to 
keep  up  life  and  procreative  power,  even  if  the  rest  be  de- 
stroyed. Each  one  of  these  articulations  contains  all  the 
organs  necessary  for  reproduction,  and  may  discharge  nearly 
fifty  thousand  ov«,  or  eggs.  The  ova  and  the  proglottids  con- 
taining them  are  discharged  almost  daily  with  the  excreta  of 
infected  men. 

The  tseniee  are  probably  long-lived.  Flint  thinks  that  under 
favorable  circumstances  they  may  live  a  dozen  years  or  more. 

The  symptoms  of  their  presence  are  obscure,  being  chiefly 
those  of  irritation  and  insufficient  nutrition,  or  reflex  and  in- 
volving the  nervous  system  ;  and  the  tape-worm  lives  on  those 
elements  of  food  which  are  most  easily  assimilated.  The 
disease  is  an  unpleasant  one,  but  is  not  in  itself  dangerous, 
except  as  it  may  be  a  source  of  infection  for  the  cystlcercus  or 
larval  form  of  the  worm  ;  and  the  cure  in  uncomplicated  cases 
is  generally  not  difficult  if  properly  conducted. 

The  tsBuia  solium  is  not  as  common  in  this  country  as  in 
Ireland  and  North  Germany.  Still,  it  is  probably  much  more 
common  than  is  generally  supposed,  as  Dr.  Hand's  investiga- 
tions have  shown  in  regard  to  Minnesota. 

As  far  as  at  present  known,  the  only  source  of  infection  for 
man  is  the  flesh  of  swine  containing  the  cysticercus  cellulosse, 
which  is  the  larval  form  of  the  teenia  solium.  Future  in- 
vestigations, however,  may  prove  that  the  cysticercus  found 
in  deer,  apes,  bears,  dogs,  rats  and  wild  boars,  is  one  and  the 
same  with  that  of  pigs. 

According  to  Pappehheim,  the  ova  of  the  tsenige  are  not 
susceptible  of  development  into  cysticerci  unless  they  be  for 
a  time  exposed  to  the  air,  so  that  the  ova  existing  at  any  time 
in  the  intestinal  canal  of  any  individual  man  must  be  first  dis- 
charged with  the  excreta  and  then  re-ingested  through  the 
medium  of  contaminated  drinking-water,  etc.,  before  they 
can  assume  the  larval  form.  Heller,  on  the  contrary,  states 
that  they  may  be  forced  from  the  intestine  to  the  stomach  in 
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vomiting,  pass  back  again  from  the  stomach  to  the  intestinal 
canal,  and  thus  meet  conditions  favorable  to  development  into 
cjsticcrci,  so  that  both  forms  of  the  parasite  may  exist  in  the 
same  individuar,  and  the  ova  discharged  from  one  man  may 
prove  a  source  of  infection  for  another.* 

When  cysticerci  cellulosse  are  found  in  man,  their  migration 
from  the  intestinal  canal  to  the  various  parts  of  the  body 
probably  takes  place  in  two  ways.*  They  either  pierce  their 
way  directly  through  the  soft  parts,  following,  perhaps,  the 
course  of  the  lymphatics,  or  they  get  into  the  circulation,  pos- 
sibly through  the  medium  of  the  portal  vein,  and  are  carried 
along  in  the  current  of  the  blood.  During  this  stage  there  is 
some  illness  and  pain.  Dangerous  or  fatal  symptoms  appear 
when  the  parasites  are  lodged  in  some  sensitive  or  vital  part, 
as  the  eye,  heart,  spinal-cord,  or  brain.  As  many  as  three 
thousand  have  been  found  in  one  individual,  and  Griesinger 
states  that  in  the  brain  they  occasionally  give  rise  to  insanity. 

The  infection  with  the  cysticercus  cellulosse  (the  form  of 
the  parasite  found  in  swine) ,  in  the  case  of  man,  is  a  disease 
of  middle  age,  and  commonly  of  the  lower  or  uncleanly 
classes  of  Europe.  In  this  country,  it  is  either  extremely 
rare  or  it  has  passed  undetected. 

The  cysticercus  forms  for  itself  a  cyst  or  bladder,  filled 
with  clear,  serous  fluid,  from  one-eighth  to  one-half  an  inch 
long,  according  to  its  age,  the  whole  process  of  development 
requiring  two  or  three  months.  This  cyst  becomes  sur- 
rounded with  a  capsule  of  cellular  tissue,  except  in  the  brain, 
where  it  is  often  wanting.  In  this  form,  if  undisturbed,  the 
parasite  lives  from  three  to  six  years,  dies,  undergoes  fatty 
degeneration,  and  the  soft  parts  are  absorbed,  leaving  a  hard, 
chalky  concretion  in  which  the  characteristic  booklets  of  the 
larva  can  be  found  with  the  microscope  (Stich).  This  is  the 
most  favorable  result  to  be  expected,  as  no  therapeutic  meas- 
ures are  of  any  avail  unless  the  cysts  are  superficial  enough 
to  be  removed  with  the  surgeon's  knife. 

The  segments  of  the  tapeworm  discharged  with  human  ex- 
creta are  greedily  eaten  by  hogs,  and  in  a  few  days  a  certain 
proportion  of  the  ova  (according  to  Leuckart,  about  one  in 
1,340)   become    developed    into    cysticerci    cellulosfe.     Dr. 

*  ZiemBsen's  Handbuch,  1874. 


1875.]  PUBLIC  DOCUMENT— No.  30.  145 

Thiiclicnm  states  that  this  development  occurs  only  in  j^oiing 
pigs  less  than  a  year  old,  and  that  it  is  an  error  to  suppose 
that  the  foetus  can  be  infected.  While  the  parasites  are 
migrating  from  the  intestinal  canal  to  the  voluntary  muscles, 
chiefly  of  the  fore  part  of  the  body,  pain  and  symptoms  of 
inflammation  are  present  in  the  pigs.  They  are  found  so 
nearly  universally  under  the  eyelids  and  tongue,  that  the 
French  and  German  inspectors  at  sea-ports  and  depots  of 
transportation,  examine  all  hogs  in  these  two  places,  as  a 
crucial  test  for  the  presence  of  the  cysticercus.  The  test, 
however,  is  not  necessarily  infallible.  The  cyst  of  the  larva  lies 
usually  in  the  connective  tissue,  between  the  muscular  fibres, 
is  oval,  translucent,  and  as  large  as  a  pea  or  bean.  Its  dura- 
tion of  life,  as  in  man,  is  from  three  to  six  years. 

These  small  "bladders,"  scattered  through  the  muscles, 
give  rise  to  an  appearance  which  gives  to  the  meat  the  pop- 
ular name  of  "measly  "  pork,  which  was  first  mentioned  by 
Aristophanes,  and  was  known  to  Aristotle. 

The  symptoms,  if  the  disease  is  severe,  are  those  of  fever 
and  gastro-intestinal  pain  and  inflammation,  while  the  animal 
is  alive.  The  shoulders  become  broad,  the  loins  narrow  ;  there 
is  always  inflammation  of  the  inner  surfaces  of  the  eyelids, 
and  often  hoarseness,  difiiculty  of  breathing  and  lameness.  In 
"measly"  meat,  the  small  cysts,  partially  filled  with  fluid,  are 
readily  recognized  with  the  naked  eye,  unless  their  number 
be  quite  small,  or  they  be  shrivelled  by  drying.  When  taken 
into  the  human  stomach,  l^ey  are  digested,  setting  free  the 
larvce,  which,  in  a  certain  proportion  of  cases,  if  still  alive, 
become  tapeworms  in  about  two  days. 

The  destruction  of  the  parasite  cannot  be  accomplished  by 
rupturing  the  sac,  and  allowing  the  fluid  to  escape ;  but  it  is 
killed  by  thorough  coolcing,  at  a  temperature  of  192°  F. 
(Flint),  and  by  salting,  dry  or  in  brine,  in  such  a  way  that 
each  cysticercus  be  thoroughly  exposed  to  the  action  of  the 
salt.  It  must  be  borne  in  mind,  however,  that  thin-walled 
cysticerci,  on  the  surface,  may  be  destroyed,  while  tougher 
ones,  imbedded  among  the  powerful  muscles,  and  at  the 
centre  of  a  piece  of  pork,  retain  their  vitality,  and  that  lard 
may  contain  them  in  a  living  state  even  after  having  been 
19 
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melted.*  In  fresh  meat  the  parasite  has  been  known  to 
retain  life  for  two  or  three  weeks,  but  it  may  very  possibly 
live  much  longer.  The  English  soldiers,  in  the  Crimea,  are 
said  to  have  been  infected  from  meat  which  had  been  imper- 
fectly salted  in  Ireland  and  transported  to  the  seat  of  war. 

II.  The  toBiiia  mediocanellata,  the  tape- worm  of  the 
ancients,  is  also  found  only  in  man.  It  resembles  the  taenia 
solium  so  much  in  appearance,  that  it  was  mistaken  for  that 
parasite  until  Ktichenmeister,  in  1852,  showed  that  it  has 
larger  sucking  discs,  is  fatter  in  appearance,  and  has  more 
branches  of  the  uterine  organs,  beside  having  no  "booklets" 
on  the  head.  Its  larvoe  form,  the  cysticercus  icenice  medio- 
caneUatce,  is  found  only  in  beef  and  veal,  it  having  never  yet 
been  observed  in  man.  The  ova  discharged  with  human 
excreta  are  accidentally  snatched  up,  in  small  numbers,  by 
cattle,  wdth  a  mouthful  of  grass,  or  are  ingested  with  con- 
taminated water,  instead  of  being  devoured  in  great  numbers, 
as  in  the  case  of  hogs.  For  this  reason,  it  is  very  rare  for 
many  cysticerci  to  be  found  in  neat-cattle. 

The  cysts  contain  larvae  Avhich  are  about  one-fourteenth  of 
an  inch  in  length,  resemble  the  "  measles"  in  pork  in  appear- 
ance, natural  history,  development,  symptoms,  etc.,  and,  so 
far  as  is  now  known,  meet  the  requisite  conditions  for  attain- 
ing maturity  only  in  young  cattle. 

It  is  not  positively  known  how  long  these  parasites  may 
live  ;  but  in  one  case  they  were  found  by  Cobbold  to  be  dead 
eleven  months  after  the  time  .of  infection,  which  renders 
probable  the  statement  of  Dr.  Thudicum,  that  they  are  not 
likely  to  be  found  alive  in  beef  from  cattle  over  three  or  four 
years  old.  They  seldom  exist  in  such  numbers  as  to  give  rise 
to  iliarked  symptons  during  life. 

In  beef  they  are  detected  with  great  difficulty,  from  their 
small  size  and  small  number.  They  are  effectually  destroyed 
by  the  same  measures  as  are  used  in  the  case  of  "  pork  measles." 

The  tosnia  mediocanellata  is  very  common  among  the 
Abyssinians,  who  eat  great  quantities  of  raw  beef.  It  is  the 
common  tape-worm  of  Middle  and  Southern  Europe,  and  has 
lately  been  found  so  frequently  in  England  as  to  be  called  the 

*  In  Paris  all  infected  lard  is  rendered  unpalatable  by  pouring  oil  of  turpentine 
upon  it  at  tbe  time  of  inspection. 
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tape-worm  of  the  upper  classes.  It  is  more  or  less  prevalent 
in  most  parts  of  the  world.  Before  Dr.  Leidy  reported  a 
case  of  the  disease  from  eating  raw-beef  sausages,  in  Phila- 
delphia, and  possibly  since  then,  many  cases  in  America 
must  have  been  mistaken  for  the  tape-worm  derived  from 
swine.  Leuckart,  Weisse,  Trousseau  and  others,  have 
reported  cases  of  the  disease  from  giving  raw  beef  to  young 
children  suffering  from  exhaustive  diarrhoea. 

As  with  the  taenia  solium,  the  cure  is  not  usually  difficult. 

Whether  the  ci/sticercus  ovis,  found  twice  in  mutton  by  Cob- 
bold,  belongs  to  still  another  variety  or  not, — whether  it  is 
only  accidentally  developed  in  sheep,  and  whether  man  may 
be  infected  from  it, — are  questions  not  yet  decided. 

III.  The  hothriocephalus  latus,  formerly  called  tcetiia  lata, 
concerns  us  at  present,  only  as  it  is  occasionally  imported 
with  immigrants.  It  prevails  chiefly  in  the  extreme  north  of 
Europe,  to  a  certain  extent  also  along  the  banks  of  some  of 
the  rivers  of  the  Old  World,  but  not  in  the  United  States.  It 
is  about  an  inch  wide  at  its  widest  part,  has  no  bulbous  head 
or  sucking  discs,  and  differs  somewhat  from  the  teenia  proper 
in  its  reproductive  organs,  although  it  is  bi-sexual.  Its  larval 
form  may,  in  the  future,  be  proved  to  be  transported  to  man 
through  the  medium  of  cattle  ;  but  there  are  some  reasons  for 
supposing  that  it  exists  in  fishes,  especially  in  salmon  of  par- 
ticular localities,  although  nothing  positive  is  known  of  it. 

IV.  The  cysticercus  temdcoUis,  the  most  common  parasite 
of  ruminants,  is  found  in  the  abdominal  cavities  of  a  very 
large  proportion  of  the  sheep  slaughtered  in  the  United  States. 
Of  a  large  number  of  sheep  examined  by  Dr.  Thudicum,  in 
London,  ten  years  ago,  nearly  every  one  had  more  or  less  of 
the  characteristic  "water-bladders."  It  is  found  occasionally 
in  other  ruminants,  squirrels,  monke3's  and  pigs  ;  but  there 
are  no  authentic  reports  of  its  ever  having  been  found  in 
man.  It  is  developed  fully  in  the  abdominal  cavities  only ; 
but  the  lungs  of  sheep  are  often  studded  with  those  which 
have  died  there,  not  having  met  the  conditions  adapted  to 
sustaining  life. 

In  the  early  stages  of  this  disease,  it  would  be  difficult  to 
prove  that  mutton  is  in  any  way  injured  as  food  by  it ;  but, 
in  the  later  stages,   which   arc  accompanied  by  cough  and 
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wasting  and  poverty  of  blood,  the  flesh  of  the  animal  cer- 
tainly loses  in  nutritive  value,  although  it  has  not  been  actu- 
ally proved  to  be  injurious  as  food. 

Sheep  become  infected  by  accidentally  ingesting  with  their 
food  or  drink  the  ova  of  the  taenia  marginatay  a  tape-worm 
not  uncommon  in  dogs. 

V.  Only  a  few  instances  of  cysticercus  acantliotrias  have 
been  reported  in  man ;  nor  is  it  known  from  the  ova  of  Avhat 
tape-worm  he  must  defend  himself  to  escape  the  parasite. 
It  may  or  may  not  be  derived  from  animals  that  are  eaten. 
'  VI.  The  cysticercus  taeniae  echinococci  is  the  most  danger- 
ous of  the  parasitic  diseases  of  man.  According  to  Cobbold, 
it  is  found  also  in  the  monkey,  ox,  cow,  sheep,  horse,  ass, 
goat,  camel,  deer,  chamois,  pig,  zebra,  kangaroo,  girafie, 
squirrel,  and  in  several  of  the  feline  animals.  Siebold  states 
that  turkeys  sufi'er  from  them  also. 

The  disease  in  man  prevails  somewhat  in  most  countries, 
but  is  rare  in  America,  owing  to  the  comparatively  slight 
extent  to  which  dogs  are  used  here  in  the  care  of  sheep.  In 
Iceland,  where  there  are  six  dogs  and  eleven  horned  cattle  to 
every  peasant,  all  living  in  rather  intimate  relations  with  one 
another,  it  causes  one-seventh  of  all  the  deaths.  Hjaltcliu,  of 
Eeykjavik,  places  the  mortality  from  this  cause  even  at  one- 
fifth  of  the  total. 

To  complete  its  cycle  of  life,  it  infects  three  animals  in  suc- 
cession. The  corresponding  tape-worm  is  found  only  in  the 
intestines  of  dogs  and  wolves ;  in  Iceland,  in  nearly  every 
doo".  Dogs  eat  the  offal  (liver,  lungs,  spleen,  etc.,  etc.)  of 
sheep  infected  with  the  larval  form  of  the  disease ;  the  sac  is 
digested  in  their  stomachs,  setting  free  the  embryos,  to  be 
developed  in  their  intestinal  canals  into  tasnii©  ;  and  the  ova  of 
these  tape-worms,  discharged  with  the  excreta  of  the  dogs,  find 
their  way,  presumably  through  the  medium  of  contaminated 
water,  edible  plants,  etc.,  into  the  intestinal  canal  of  man,  to 
be  developed  in  turn  into  the  larval  form,  consisting  of  a 
series  of  cysts,  one  within  another,  sometimes  found  singly, 
sometimes  by  thousands,  and  constituting  the  so-called  hyda- 
tids of  the  liver,  lungs,  brain,  etc.  Davaiue  quotes  cases  of 
their  having  been  found  in  the  spinal  cord,  eye  and  bones. 
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They  multiply  by  eudogenesis,  und  the  parent  cyst  sometimes 
attains  the  size  of  a  man's  head  (Trousseau) . 

They  have  been  described  more  or  less  understandingly 
from  the  time  of  Hippocrates.  According  to  Dr.  Beale,  the 
cysticercus  itself  and  singly  is  one  two-hundredth,  and  the 
corresponding  tape-worm  one-fourth  of  an  inch  long. 

The  symptoms  in  man  are,  as  a  rule,  in  direct  proportion 
to  the  vitality  of  the  organ  invaded.  The  cysts  sometimes 
undergo  spontaneous  absorption,  or  may  be  occasionally  re- 
moved with  the  surgeon's  knife. 

The  flesh  of  sheep,  suffering  from  this  disease,  deteriorates 
in  value ;  but  the  facts  at  present  known  do  not  admit  of 
our  saying  whether  it  is  actually  injurious  or  not. 

VII.  The  coenurus  cerehralis  is  another  of  the  "  bladder- 
worms,"  and  is  commonly  found  in  the  brains  of  sheep ; 
rarely,  also,  in  the  livers  of  rabbits.  It  produces  in  sheep  a 
disease  popularly  called  "gid,"  which  is  attended  with 
marked  cerebral  symptoms,  and  is  not  infrequently  fatal. 
Where  the  disease  is  so  slight  as  to  be  discovered  b}''  acci- 
dent, the  flesh  of  the  animal  could  hardly  sufi'er.  Where 
sheep  are  killed  to  avoid  their  dying  of  the  disease,  the  mut- 
ton must  be  at  least  poorer  in  quality ;  perhaps  not  abso- 
lutely injurious  in  all  cases.  The  corresponding  tape-worm 
is  found  only  in  the  intestines  of  dogs. 

VIII.  The  cysticercus  pisiformis,  found  in  hares  and  rab- 
bits, is  the  larval  form  of  a  parasite,  which  is  found  fully  and 
sexually  developed  in  dogs,  cats  and  foxes.  The  flesh  of  the 
infected  animals  becomes  pale  and  anaemic  in  course  of  time, 
and  is  rendered  less  nutritious  as  food.  The  parasite  does 
not  infect  man. 

IX.  The  distoma  hepaticum,  or  liver-fluke,  sometimes 
called  "  flounder,"  from  its  resemblance  in  shape  to  the  fish  of 
that  name,  belongs  to  a  diflerent  order  from  the  parasites 
already  mentioned.  It  is  about  one  inch  long,  one-half  an 
inch  broad,  is  the  pest  of  animals  grazing  on  wet  lands,  and 
produces  the  disease  commonly  called  "rot,"  which  destroys 
so  many  sheep  in  all  parts  of  the  w^orld  ;  in  England  alon© 
sometimes  a  million  in  one  year.  The  distomata  introduced 
Avith  the  food  or  drink  of  sheep,  creep  to  the  narrowest  part 
of  the  gall-duct,  where  they  remain,  setting  up  inflammation 
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and  catarrh,  and  causing  more  or  less  local  inflammation  of 
the  liver,  obstruction  of  the  vessels,  re-absorpation  of  bile, 
and,  finally,  anaemia,  jaundice,  dropsy,  etc. 

The  flesh  of  such  animals  loses  decidedly  in  nutritive  value, 
and  many  assertions  have  been  made  that  it  is  positively 
injurious  as  food.  The  latter  fact  has  not  yet  been  proved  to 
be  true,  although  it  would  be  hard  to  conceive  of  it  as  other- 
wise ;  and  such  meat  is  known  to  putrefy  early.  The  livers 
themselves  cannot  fail  to  prove  bad  food. 

Like  the  taeniae,  the  distomata  are  hermaphrodite.  The  ova 
discharged  with  the  excreta  of  sheep  are  probably  capable  of 
development  only  in  stagnant  water.  After  bursting  the  egg- 
shell, the  embryo  swims  about  with  its  cilia.  Probably  it 
then  passes  into  small  molluscs,  which  are  accidentally  taken 
up  by  sheep  (or  perhaps  also  occasionally  by  man)  with  their 
food ;  but  the  larval  form  has  not  yet  been  distinctly  recog- 
nized. The  distomata  occur  very  exceptionally  in  the  livers 
of  men,  and  the  source  of  infection  is  not  yet  positively 
known. 

X.  The  distoma  lanceolatum,  about  one-eighth  as  large  as 
the  last-described  worm,  has  a  similar  natural  history,  and 
produces  similar,  but  less  marked,  symptoms.  It  is  also  much 
more  rare.  Its  localit}^  is  in  the  gall-ducts  of  sheep  and 
horned  cattle,  and  has  been  observed  three  times  in  man. 

XL  The  'strongylus  filaria  belongs  to  the  same  order  as 
the  trichina  spiralis.  It  exists  in  great  numbers  in  the  lungs 
of  sheep  in  Europe,  where  it  gives  rise  to  local  inflammations, 
cough  and  emaciation.  The  female  worms  are  from  one  to 
three  inches  long,  the  males  about  one-third  as  large.  The 
ova  and  embyros  are  coughed  up  by  infected  sheep,  and  are 
readily  swallowed  with  their  food  by  others,  finding  their 
way  into  the  air-passages,  probably  during  the  process  of 
rumination. 

It  is  not  yet  certainly  known  whether  the  ova  must  be 
exposed  to  any  conditions  found  only  in  the  external  atmos- 
phere in  order  to  be  developed  into  full-grown  worms,  or 
whether  the  necessary  conditions  all  exist  in  the  lungs  of  the 
sheep.  Several  observers  have  described  this  disease  as 
found  in  America  ;  and  it  was  probably  imported  from  Europe, 
as  it  is  not  common  enough  here  to  lead  us  to  suppose  that  it 
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is  indigenous.  As  the  parasite  is  not  infectious  to  man,  the 
subject  interests  us  here  only  as  the  meat  of  infected  animals 
is  of  inferior  value  as  food,  and  may  possibly  be  injurious. 

XII.  The  trichina  spiralis,  is,  next  to  the  echinococcus, 
the  most  dangerous  parasite  infecting  man.  It  is  found  also 
in  pigs,  foxes,  guinea-pigs,  rats,  cats,  mice,  marmots,  pole- 
cats, martens,  badgers,  hedge-hogs,  raccoons,  moles  and  dogs, 
but  only  as  the  greatest  rarities.  Pigs  are  supposed  to 
become  ihfected  chiefly  from  eating  rats,  the  offal  of  other 
pigs,  and  the  excreta  of  men  containing  young  trichiufe. 

It  is  doubtful  whether  a  single  case  ever  occurred  where 
man  became  infected  otherwise  than  by  eating  7'aio  or  under- 
done pork,  and  the  most  common  sources  of  infection  are 
sausages,  ham  and  bacon. 

If  the  trichinae  existing  in  pork  are  very  young,  they  are 
simply  digested  when  reaching  the  human  stomach,  without 
being  developed,  and  cause  simple  diarrlioea. 

At  a  suitable  age  the  cyst  containing  the  trichina  is  alone 
digested,  setting  the  embryo  free.  Arrived  in  the  intestine, 
they  become  sexually  mature,  their  thread-like  appearance 
rendering  them  quite  recognizable  with  the  naked  eye.  Count- 
less eggs  are  discharged  by  the  female,  and  in  about  a  week's 
time  the  newly-hatched  worms  are  making  their  way  to  the 
muscles,  either  by  piercing  the  soft  tissues,  or  by  being  carried 
along  in  the  current  of  the  blood  in  the  vessels,  or  possibly 
in  both  ways,  and  reaching  their  full  size  as  larvse  in  about 
two  weeks.  The  male  and  the  female  larvae  are  both  about 
one-thirtieth  of  an  inch  long  and  one  seven-hundredth  broad. 
In  some  cases  severe  gastro-intestinal  inflammation  is  set  up, 
and  the  trichinre  are  violently  expelled  by  diarrhoea  without 
getting  into  the  muscles  at  all.  If  it  were  possible  to 
diagnose  the  disease  with  certainty  in  this  stage,  nature  sug- 
gests the  appropriate  treatment.  During  the  migration  of  the 
young  trichinae  from  the  intestinal  canal,  which  occupies  for 
each  worm  about  four  days,  so  that  even  the  most  distant 
muscles  may  all  be  invaded  in  that  time,  there  is  great  sore- 
ness of  the  body,  with  considerable  swelling  of  the  face  and 
limbs.  The  pain,  fever  and  constitutional  disturbance  of  this 
stage  may  cause  death,  as  may  peritonitis,  or  inflammation  of 
the  respiratory  muscles  or  of  the  heart. 
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After  piercing  the  fibrous  sheath  of  the  muscular  fibrils,  the 
embryonic  trichinse  become  encysted  within  capsules  (one  in 
each)  of  connective  tissue,  in  which  they  have  some  freedom 
of  motion.  These  capsules,  which  are  from  one-fiftieth  to 
one-hundreth  of  an  inch  long,  are,  of  course,  confined  to  one 
spot;  and,  in  process  of  time,  they  become  calcified, — in  man 
in  about  two  years.  At  this  stage  of  the  disease  there  is 
usually  some,  and  not  infrequently  complete,  loss  of  power  in 
some  of  the  affected  muscles,  and  not  a  few  patieirts  die  of 
exhaustion,  while  a  certain  number  of  them  completely  re- 
cover,—  at  least  as  far  as  symptoms  are  concerned.  The 
mature  worms — the  females  being  one-eighth  and  the  males 
one-eighteenth  of  an  inch  long — do  not  reach  the  soft  tissues 
of  the  body.  They  live  from  five  to  eight  weeks,  and  are  dis- 
charged from  time  to  time  with  the  excreta,  either  before  or 
after  their  death. 

Trichinae,  as  well  as  cysticerci,  were  first  discovered  in 
men  in  the  dissecting-room ;  and  they  were  repeatedly  ob- 
served, without  their  import  being  ascertained,  until  1860, 
when  Zenker,  of  Dresden,  explained  their  origin  and  relation 
to  certain  symptoms,  and  described  the  disease  trichinosis. 
Previous  to  his  time,  the  trichina  had  been  identified  only 
once  in  pork;  although,  as  occurring  in  man,  it  had  been 
well  known  for  a  quarter  of  a  century.  Dr.  Thudicum  has 
estimated  that  in  one  case  twenty-eight  million  trichinse 
existed  in  one  man. 

It  is  not  known  how  long  they  may  live  in  the  encysted 
form  in  human  muscles.  Langenbeck,  of  Berlin,  has  reported 
a  case,  where,  in  removing  a  tumor  of  the  neck,  eighteen 
years  after  an  attack  of  trichinosis  (which  passed  for  poison- 
ing at  the  time),  he  found  living  trichina  in  the  muscles; 
and  they  have  been  known  to  retain  life  for  still  longer 
periods. 

Before  Zenker's  discovery,  very  many  cases  passed  for 
poisoning,  typhoid  fever  and  other  diseases.*  One  epidemic, 
involving  over  three  hundred  persons,  in  Blankenburg,  was 

*  Dr.  Germer,  health  officer  of  Erie,  Pa.,  to  whom  I  am  indebted  for  many  facts 
in  regard  to  this  disease,  states  that  a  Hungarian  phj'sician  told  him,  eighteen  j^ears 
ago,  in  Vienna,  that  eating  a  certain  Icind  of  porli  often  produced  a  peculiar  form  of 
rheumatism  in  Hungary. 
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treated  as  gastro-rheumatic  fever ;  and  it  was  several  years 
later  that  the  true  character  of  the  disease  was  ascertained 
with  the  microscope,  by  examination  of  the  pectoral  muscles 
of  one  of  the  men  affected. 

Severe  epidemics  have  occurred  in  New  York,  Mississippi 
and  Iowa,  and  isolated  cases  are  constantly  appearing  in  dif- 
ferent parts  of  the  United  States, — some  in  Massachusetts 
having  been  referred  to  in  previous  reports  of  this  Board. 
About  eighty  individuals  are  now  suffering  from  trichinosis  in 
Berlin,  nearly  as  many  near  Hanover,  and  a  large  number  in 
the  State  of  Indiana.  At  Buffalo,  last  spring,  there  was 
quite  a  severe  epidemic  in  a  pork-packer's  family ;  and  a 
very  large  number  of  cases  occurred  not  long  ago  in  one  of 
our  Western  hotels.     The  disease  is  rare  in  France. 

The  miscroscope  has  several  times  established  the  diagnosis 
in  man,  through  examinations  of  the  pectoral  muscles ;  but 
this  test  is  not  final,  if  negative.  Medical  treatment  is  very 
unsatisfactory,  and  can  only  relieve  symptoms. 

In  pork,  the  trichinae  may  be  found  encysted  or  not. 
They  often  are  in  very  great  numbers, — Dr.  Dalton,  in  one 
case,  having  estimated  that  there  were  eighty-five  thousand 
to  the  cubic  inch  ;  in  another  case  there  were  enough  in  one- 
half  a  pound  of  pork  to  produce  thirty  million  young  trichina3. 
It  is  not  known  how  long  they  may  live,  but  they  have  been 
known  to  be  capable  of  propagation  after  remaining  one  hun- 
dred days  in  putrid  pork.  The  frequency  of  the  disease  in 
swine  is  probably  as  great  in  America  as  elsewhere,  if  not 
greater ;  but  man  is  not  so  often  infected  with  us,  as  less  raw 
or  underdone  sausage,  ham,  bacon,  etc.,  is  eaten  than  in 
Europe. 

Of  1,394  hogs,  taken  at  random,  and  examined  by  the 
Chicago  Academy  of  Sciences,  twenty-eight  were  found  in- 
fected with  trichinae.* 

They  become  more  rare  as  pigs  are  raised  under  more  in- 
telligent supervision  on  stock-farms,  and  are  kept  from  roam- 

*•  This  enormous  proportion  of  discfiscd  Logs  can  be  accounted  for  only  on  the  sup- 
position tiiat  there  was  a  severe  epidemic  at  that  time. 

Dr.  Uhde  has  collected  statistics  of  all  the  hogs  examined  with  the  microscope  be- 
tween April,  1871,  and  April,  1873,  in   Brunswick  and  twenty-four  other  districts 
(Amtsbczirken)  in  Germany.    The  total  number  examined  was  18G,3I2.    Of  these, 
26  were  found  with  trichinte  and  23  with  cysticcrci. 
20 
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ing  at  large  about  yards,  slaughter-houses,  out-houses,  drains, 
sewers,*  etc.  In  the  corn-fields  of  our  Western  States,  and 
on  our  best  stock-farms,  they  are  exceedingly  rare.  A  large 
amount  of  uncooked  American  bacon  is  eaten  in  the  manufac- 
turing districts  of  England,  and  the  "spare-ribs,"  with  the 
pectoral  muscles  (one  of  the  most  frequently-involved 
regions),  are  sold  to  the  poorer  classes  in  the  vicinity  of  our 
enormous  pork-packing  establishments ;  while  the  muscles  of 
the  cheek  are  made  into  sausages  and  sold  in  our  markets ; 
and  yet  in  none  of  these  places  is  trichinosis  especially  com- 
mon, f 

On  the  other  hand,  in  Germany  twelve  trichinous  speci- 
mens were  found  in  six  hundred  and  twenty-two  examina- 
tions of  American  bacon  in  Eostock ;  eight  in  two  hundred 
and  ten  in  Gothenburg ;  and  twenty  per  cent,  of  that  exam- 
ined in  Elbing  contained  trichinte.  Forty  persons  in  Bremen 
became  quite  ill  with  the  disease  in  1873,  from  having  eaten 
American  bacon. | 

The  symptoms  of  trichinosis  in  pigs  are  similar  to  those  in 
man.  Sometimes  the  presence  of  the  parasite  is  suspected  or 
verified  before  slaughter,  but  very  rarely.  Trichince  may  be 
suspected  in  pork  if  the  muscles,  especially  those  of  the  fore 
part  of  the  body,  are  swollen  and  dark  from  inflammation. 
If  the  larvfB  are  encysted,  and  especially  if  the  cysts  have 
become  calcified,  they  may  be  occasionally  seen  (in  the  latter 
case  as  small  white  or  yellowish  spots)  with  the  naked  eye, 
.or  be  felt  upon  section  with  a  sharp  knife.  When  not  en- 
cysted, and  in  a  large  proportion  of  other  cases,  they  can  be 
detected  only  by  means  of  the  microscope.     The  impossibility 

*  A  butcher  in  Erie,  Pa.,  however,  recently  dressed  a  hog  which  he  had  himself 
raised  with  great  care.  The  flesh,  made  into  sausages,  became  the  source  of  severe 
illness  to  several  people,  and  was  found  to  contain  trichinte. 

t  These  two  facts  may  probably  be  fully  explained  in  this  way :  The  English 
laborers  eat  such  raw  bacon  only  after  it  has  been  hung  up  for  a  long  time  to  "  sea- 
son," so  that  the  trichince  are  likely  to  have  died  long  before  they  reach  the  human 
stomach ;  and,  as  to  the  second  case,  "  spare-ribs  "  are  so  thin,  that  any  chance  trichi- 
na would  be  generally  destroyed  by  even  moderate  heat,  applied  for  a  short  time. 

X  Heller,  in  Ziemssen's  Handbuch.  John  M.  Wilson,  U.  S.  Consul  at  Bremen, 
writes  (December,  1S74)  :  "  The  inspection  of  hogs  is  very  thorough  here,  the 
microscope  being  always  used,  and  the  examination  is  made  by  experts  appointed 
by  the  city  government  for  that  purpose.  American  bacon  is  not  inspected  on 
importation  while  in  the  possession  of  the  importer  or  wholesale  dealer;  it  is,  how- 
ever, subject  to  the  same  inspection  as  other  products  of  the  hog  when  it  is  retailed 
by  the  small  dealers  from  the  grocery-stores  or  meat-shops." 
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of  detecting  the  disease  with  the  naked  eye,  m  most  cases,  is 
especially  noticeable  from  the  fact  that  butchers  so  often 
suffer  from  it. 

The  trichiuse  are  destroyed  by  tJiorougli  drying,  by  liot 
smoJdng  for  twenty-four  hours,  by  salting  in  such  a  way  that 
each  cyst  shall  be  freely  exposed  to  the  action  of  the  salt,  and 
by  sufficient  coohing.  According  to  Gerlach,  a  temperature 
above  133°  F.  kills  the  worms.  Dr.  Thudicum  puts  it  at 
158°  F.,  but  advises  thirty  degrees  higher  as  a  matter  of 
security.  Fiedler  killed  them  by  exposure  for  ten  minutes 
to  a  temperature  of  167°  F.  Pappeuheim  states  that  it  is 
safe  to  eat  trichinous  pork  that  has  been  cooked  enough  to 
have  lost  the  blood-color  throughout,  a  change  which  takes 
place  at  149°  F.,  from  decomposition  of  the  blood  corpuscles. 

Beside  those  already  mentioned,  there  are  many  other 
parasites  to  which  man  is  liable ;  but,  as  they  do  not  gain 
entrance  to  his  system  from  the  meat  which  he  eats,  and  do  not 
affect  the  quality  of  his  food,  they  will  not  be  here  considered. 

Peecautions. 

The  precautions  to  be  observed,  in  order  to  avoid  infection 
from  any  of  the  above-mentioned  diseases,  are,  generally 
speaking,  simple,  and  are  threefold  : — 

1st.  Prevention  of  parasitic  diseases  in  animals. 

2d.  Exclusion  of  diseased  meat,  as  far  as  is  practicable, 
from  our  markets. 

3d.  Proper  care  to  avoid  eating  meat  which  may  by  any 
possibility  contain  living  cysticerci  or  trichinoe. 

Pork. — As  regards  pork,  the  only  meat  from  which  man  is 
infected  with  a  dangerous  parasitic  disease,  the  first  precau- 
tion is  not  easy  of  accomplishment,  considering  the  readiness 
with  which  these  animals  devour  all  kinds  of  filth.  The 
greatest  care,  however,  should  be  used  to  keep  them  from 
getting  access  to  any  sources  of  infection.  Of  these  sources, 
human  excreta,  the  offal  from  slaughtered  swine,  and  the 
flesh  of  rats,  are  most  dangerous,  and,  with  scarce  an  excep- 
tion, the  only  ones. 

Breeding   pigs    on    stock-farms,    under   intelligent   super- 
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vision,  and  especially  keeping  them  away  from  slaughter- 
houses, out-houses,  drains  and  sewers,  are  the  most  efficient 
means  to  be  relied  upon. 

To  keep  ""^  measly  porh"  out  of  our  markets,  is  not  difficult, 
with  a  proper  system  of  inspection.  By  such  a  course,  it  has 
been  virtually  banished  from  the  London  markets,  where  it 
was  sold  in  great  quantities  twenty  years  ago.  TricMnous 
jporh  can  ordinarily  be  detected  only  with  the  microscope,  and 
Heller  advises  that  this  manner  of  inspection  should  be 
rigorously  enforced  wherever  pork  is  sold.  This  has  been 
done  with  good  results  in  Brunswick  for  the  past  dozen 
years  ;  and  in  Sweden  and  other  places  for  a  shorter  length  of 
time,  w'ith  more  or  less  success.  Pappenheim,  however, 
thinks  (wisely,  at  least,  in  respect  to  this  country) 
that  such  a  system  is  impracticable,  and  that  the  only 
security  lies  in  diifusing  information  among  the  people.* 
All  pork  which  has  been  found  to  contain  cysticerci  or 
trichinte,  should  be  seized,  condemned  and  destroyed  by 
fire,  or  thoroughly  treated  with  sulphuric  acid.  Simply 
burjdng  such  meat  is  obviously  not  sufficient ;  and  the 
question  whether  owners  should  not  be  compensated  for 
all  property  destroyed,  is  well  worthy  of  consideration, 
Avith  a  view  to  preventing  concealment  and  fraudulent  sales. 
In  every  system  of  inspection,  however,  some  dangerous 
meat,  from  one  cause  or  another,  will  necessarily  escape 
observation,  so  that  the  only  safe  rule  to  follow  is  never  to 
eat  any  jporh  loJiich  has  not  been  thorougJiIy  cooked.  It  is  not 
safe  to  trust  to  pickling  and  smoking,  even  though  combined, 
as  is  ordinarilj'  done ;  and  it  must  be  borne  in  mind  that 
meat  is  seldom  thoroughly  cooked  when  cut  in  slices  more  than 
an  inch  thick.  The  fact  that  two  dangerous  and  often  fatal  dis- 
eases,! which  are  also  seldom  to  be  reached  by  remedial  meas- 
ures, are  not  infrequent  from  eating  imperfectly-cooked  pork, 
should,  for  that  meat,  render  the  observation  of  this  last  precau- 
tion universal,  especially  as  it  is  so  easy  of  accomplishment. 

When  tapeworms  are  known  to  be  present  in  any  individual, 

*  Dr.  Germer,  health  officer  of  Erie,  Pa.,  instructs  the  pupils  in  the  higher  classes 
of  the  public  schools  in  the  natural  history  and  microscopic  appearances  of  the 
worm. 

t  In  four  hundred  and  eighty  cases  of  trichinosis  reported  by  Dr.  Bradley,  of 
Detroit,  eighty-two  proved  fatal. 
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treatment  should  be  entered  upon  at  once,  and  all  expelled 
portions  of  the  worms  should  be  immediately  destroyed  with 
boiling-water  or  fire,  as  there  is  otherwise  danger  of  self- 
infection,  or  the  infection  of  others,  with  the  dangerous  parasite 
cysticercas  cellulosEe. 

Beef. — With  regard  to  beef,  it  may  be  said  that  it  never 
gives  rise  to  a  dangerous  parasitic  disease  in  man,  except  in 
the  cases  of  very  young  or  of  debilitated  persons,  and  that, 
in  any  case,  disease  from  this  source  is  comparatively  rare  in 
this  country. 

The  echinococcus  prevails  to  a  great  extent  only  in  those 
countries  where  dogs  and  cattle  live  in  more  intimate  rela- 
tions with  man  than  is  common  in  the  United  States.  It 
could  be  readily  extirpated,  as  Hjaltelin  suggests,  by  shutting 
up  dogs,  and  treating  them  medically,  at  proper  intervals.  In 
Iceland,  at  least,  this  should  be  done ;  and  as  a  matter  of 
security,  in  all  countries,  all  "water-bladders"  or  cysts 
found  in  slaughtered  animals  should  not  only  be  cut  out  and 
thrown  away,  but  they  should  also  be  destroyed  by  fire, 
instead  of  being  allowed  to  drop  to  the  floor  or  ground  to 
be  eaten  by  dogs. 

Less  Harmful  Parasites. 
The  rest  of  the  parasites  which  have  been  mentioned, 
interest  us  only  as  they  may  cause  disease  enough  in  animals 
to  render  their  flesh  deficient  in  nutritive  value,  or  absolutely 
unwholesome.  The  appearance  of  such  meat  usually  indi- 
cates nothing.  It  should  bo  inspected  at  the  slaughter-house, 
and  sold  at  a  diminished  rate ;  or,  in  case  of  advanced 
disease,  condemned.  It  would  be  difficult  to  find  well- 
authenticated  records  of  serious  illness  resultino:  from  the 
consumption  of  such  food,  although  it  is  not  improbable 
that  such  cases  may  have  occurred. 

Parasites  Affecting  Sheep. 

The  prevention  of  the  various  parasitic  diseases  in  sheep  is 

a  matter  of  vast  importance,  and  is  chiefly  interesting  to  the 

agriculturist.     Lambs    are   especially   subject  to    them,   and 

should  be  kept  carefully  from  all  infected  pastures,  and  also 
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from  those  where  the  grass  is  so  short  that  they  must  pull  up 
dirt  and  parasites  with  their  food.  The  question  of  treating, 
medically,  all  dogs  used  on  sheep-farms,  is  worth  considering. 
Inasmuch  as  it  is  now  more  than  a  century  ago  that  Elkiug- 
ton's  discovery  of  deep  drainage  showed  in  what  way  thou- 
sands of  sheep  might  be  saved  from  dying  of  the  "  rot,"  it  is 
rather  strange  that  the  information  thus  gained  has  not  been 
more  generally  applied.  It  is  obvious  that  lettuce,  water- 
cresses,  and  all  edible  plants  gathered  in  sheep-pastures, 
where  the  "rot"  prevails,  should  be  looked  upon  by  man 
with  some  suspicion. 

Chronic  DisExVses  of  Anoials. 
Of  the  chronic  diseases  to  which  animals  are  subject,  little 
is  to  be  said.  They  are  chiefly  pulmonary  consumption,  the 
various  conditions  giving  rise  to  dropsy,  and  the  Texas 
cattle-fever.  The  latter  is  not  at  present  certainly  known  to 
injuriously  aflect  flesh  for  food,  although  in  New  York,  six 
years  ago,  it  was  thought  by  the  Board  of  Health  to  have  caused 
diarrhoea.  A  very  large  proportion  of  Texan  cattle  were  at  one 
time  somewhat  afl'ccted  by  it,  and  large  quantities  of  their 
flesh  have  been  sold  and  eaten  in  our  difi'erent  cities  with  at 
least  apparent  immunity  from  evil  results.  In  general,  the 
flesh  of  animals,  afiected  with  chronic  diseases,  is  inferior  in 
flavor  and  nutritious  qualities,  putrefies  early,  and  in  that 
condition  often  causes  diarrhoea  and  vomiting,  if  eaten.  Only 
inspection  at  the  time  of  slaughter  is  adequate  to  recognizing 
these  diseases,  although  the  muscular  fibrils  under  the  micro- 
scope appear  indistinct  and  sometimes  degenerated.  In  very 
advanced  stages,  such  meat  should  be  condemned  as  unfit  for 
human  food. 

Acute  Diseases  of  Anhials. 
Of  the  simple  acute  inflammatory  diseases,  such  as  bron- 
chitis, etc.,  which  produce  only  very  slight  constitutional 
disturbance,  still  less  can  be  said,  inasmuch  as  they  are  very 
common,  and  the  flesh  of  animals  suffering  from  them  is  sold 
with  the  best  in  our  markets.  More  accurate  data  than  we 
now  possess  are  needetl  before  any  positive  statement  can  be 
made  as  to  their  absolute  innocuousness  in  all  cases. 
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Pleuro-jpneumonia,  now  so  prevalent  in  Switzerland,  from 
its  insidious  and  highly  contagious  character,  with  its  long 
period  of  incubation  (from  thirty  to  forty  days),  probably 
destroys  more  cattle  than  any  other  known  disease.  During 
the  many  more  or  less  wide-spread  epidemics  in  this  country* 
and  in  Europe,  the  evidence  is  cumulative  that  thousands  of 
sick  animals  have  been  butchered  and  sold  in  many  of  the 
markets  of  the  world,  and  without  any  serious  disease  being 
traced  definitely  to  that  cause ;  although  there  have  been 
many  individual  cases  out  of  the  thousands  where  the  flesh  of 
such  animals  has  been  suspected  of  having  given  rise  to  sick- 
ness. Dr.  Livingstone,  however,  asserts  that  he  has  seen  in 
Africa,  both  among  Europeans  and  natives,  very  serious  illness 
caused  by  eating  the  flesh  of  cattle  that  had  been  so  slightly 
sick  with  pleuro-pneumonia  that  the  disease  was  hardly  notice- 
able, and  the  flesh  was  apparently  sound,  f  In  these  cases 
the  virus  was  not  destroyed  by  thorough  cooking. 

Since  the  introduction  of  the  disease  into  Great  Britain,  in 
1842,  the  mortality  from  carbuncle  has  increased  in  England 
from  1  to  5.8,  and  that  from  phlegmon  from  2.5  to  8.1  in 
10,0*00  deaths.  A  similar  fact  has  been  noticed  Avith  reorard 
to  Scotland ;  and  in  both  cases  the  increased  mortality  has 
been  ascribed  to  the  fact  that  so  much  of  the  diseased  meat 
had  been  eaten. 

Prof.  Gamgee  states  that  in  a  convict  establishment,  where 
such  animal  food  was  eaten,  there  occurred  forty  or  fifty  car- 
buncles a  month  among  1,520  prisoners. 

The  attempt  to  inoculate  calves  with  pleuro-pneumonia,  so 
as  to  substitute  a  mild  disease  for  a  fatal  one,  has  met  with 
some  success,  especially  in  the  hands  of  a  few  wealthy  stock- 
owners  in  England,  who  have  found  themselves  repaid  for 
their  great  outlay  of  time  and  money. 

The  hoof  and  mouth  disease,  or  epizootic  aphtJia,  is  ordi- 
narily quite  mild,  and,  if  uncomplicated,  of  short  duration 
(about  two  weeks),  and  likely  to  end  in  recovery  without 


*  The  promptness  with  which  this  disease  ^yas  stamped  out  by  the  cfficiont  measures 
adopted  by  the  legislature  in  Massachusetts  should  be  an  example  to  all  countries. 

t  May  not  these  symptoms  have  been  in  part  at  least  attributable  to  rapid  putrefac- 
tive changes  in  the  meat  after  death  ? 
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any  other  special  treatment  than  attention  to  cleanliness,  food, 
fresh  air,  etc. 

The  external  signs  of  the  disease  are  quite  marked.  When 
it  prevailed  in  Paris,  from  1834  to  1839,  it  was  not  thought 
necessary  to  exclude  the  meat  from  the  markets,  and  we  have 
the  high  authority  of  Levy  that  no  apparent  ill  results  fol- 
lowed. Such  meat  is  not  now  condemned  in  all  the  cities  of 
Europe  where  inspection  is  thorough,  provided  the  disease  is 
uncomplicated  with  others,  and  not  severe.  Dr.  Thorne  states 
that  animals  suffering  from  hoof  and  mouth  disease,  during  the 
late  epidemic,  were  constantly  killed  and  sold  in  England, 
often  as  first-class^  meat.  In  no  case  had  he  heard  of  disease 
in  men  attributed  to  it,  and  Mr.  Simon  corroborates  his  testi- 
mony. Since  the  introduction  of  the  disease  into  America,  in 
1870,  by  a  cow  imported  from  Holland,  our  experience  has 
been  similar. 

On  the  other  hand.  Prof.  Gamgee  knew  a  pack  of  hounds 
to  become  very  ill  from  eating  the  raw  flesh  of  a  cow  that  had 
been  killed  while  suffering  from  epizootic  aphtha,  and  in  some 
cities  of  Europe  both  milk  and  meat  of  the  diseased  animals 
are  condemned. 

The  Rindeiyest  of  the  Germans,  typhus  coniagieux  of  the 
French,  or  cattle-plague,  now  creating  such  havoc  among 
cattle  in  the  Crimea,  is  a  disease  often  attended  with  severe 
constitutional  symptoms,  is  easily  recognized  before  death, 
and  is  very  fatal.  The  dressed  meat  does  not  differ  in 
appearance  from  that  of  healthy  animals.  Parent  Duchatelet 
states  that  enormous  quantities  of  beef  so  diseased  have  been 
eaten  in  France  without  any  ill  results  having  been  noticed 
from  it,  and  we  have  the  same  kind  of  testimony  with  regard 
to  the  great  epidemic  in  Great  Britain,  in  1865.  Pappenheim 
also  asserts  that  experience  has  not  thus  f^ir  shown  that  there 
is  danger  from  eating  meat  diseased  by  the  rinderpest ;  and 
Prof.  Brlicke,  of  Vienna,  even  says  that  the  Bohemian  j^eas- 
ants  dug  up,  cooked  and  ate  such  meat  after  it  had  been  con- 
demned and  buried  by  the  inspectors,  and  that  no  known 
cases  of  illness  resulted  therefrom. 

Some    isolated    cases,    however,    have    been    reported    in 
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Europe,  where  even  death  was  thought  to  have  been  the  result 
of  eating  it. 

The  facts  remain,  too,  that  beef  so  diseased  was  declared 
unwholesome  by  the  Belgian  Academy,  that  it  is  still  seized 
and  condemned  in  many,  if  not  most,  of  the  large  continental 
cities  of  Europe,  and  that  Dr.  Letheby,  for  twenty  years 
Health  Officer  of  London,  in  reviewing  the  epidemic  of  1865, 
states  that  "it  would  be  very  dangerous  to  permit  the  unre 
stricted  sale  of  such  meat  in  all  stages  of  the  disease."* 

The  cattle-plague  (also  called  steppe-murrain,  from  the 
steppes  or  plains  in  Russia,  where  it  originates)  is  enzootic,  and, 
with  the  rigid  care  exercised  by  Russia,  Austria  and  Prussia, 
will  be,  in  all  probability,  confined  to  its  source, — the  broad 
plains  of  Western  Asia, — or  at  least  be  kept  from  becoming 
again  a  general  epidemic,  unless  quarantine  laws  be  neglected 
or  rendered  inoperative  in  another  European  war. 

In  this  country,  according  to  the  best  authorities,  the  disease 
has  never  yet  appeared  ;  and  those  cases  which  have  been 
from  time  to  time  reported  as  such  were,  in  all  probability, 
something  else.  It  might,  without  much  doubt,  be  transported 
across  the  ocean  through  the  medium  of  diseased  cattle  or 
their  hides. 

Anthrax,  sometimes  accompanied  by  a  condition  of  the  leg, 
which  gives  it  the  name  of  malignant  erysipelas,  rather  preva- 
lent, in  1873,  in  a  part  of  New  England,!  but  generally  rare 
in  this  country,  probably  renders  the  flesh  of  animals  affected 
with  it  more  dangerous  as  food  than  any  other  known  disease, 
with  the  exception,  possibly,  of  small-pox  in  sheep.  And  yet, 
in  the  early  stages,  the  diseased  meat  is  often  eaten  with 
apparent  impunity,  giving  rise  simplj'  to  slight  diarrhoea,  and 
in  a  certain  number  of  cases  to  no  evident  unpleasant  results 
whatever. 

Menschel  reports  several  cases  of  persons  being  aifected 
with  carbuncle  from  this  cause.  Simon  knew  of  a  family  of 
eleven  persons,  of  whom  nine  ate  meat  from  a  bullock  which 
had  been  killed  in  not  a  late  stage  of  the  disease.     The  flesh 

*  Report  on  the  Sanitary  Condition  of  London,  18G5,  p.  50. 

t  Report  on  the  Diseases  of  Domestic  Animals,  in  Connecticut,  b}'  Noah  Crcssy, 
M.D. 
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was  eaten  on  the  same  day  as  slaughtered,  and  looked  per- 
fectly good  after  a  few  dark  spots  had  been  cut  out.  Of  these 
nine  persons,  all  became  quite  ill,  and  two  died. 

Prof.  Gamgee  states,  in  the  "Edinburgh  Veterinary  Review," 
that  he  has  known  diseased  cattle  slaughtered,  the  beef  of 
which  had  the  appearance  of  being  the  best  a  butcher  can 
show ;  and  yet  dogs,  pigs  and  ferrets  have  died  from  eating 
it,  and  horses  died  from'  drinking  the  water  into  which  the 
blood  of  these  animals  had  run. 

In  regard  to  splenic  apoplexy^  possibly  only  another  form 
of  the  disease,  the  same  author  says,  in  his  report  to  the 
medical  officer  of  the  Privy  Council  in  London  :  "  Many  of 
the  worst  forms  of  disease  are  very  sudden,  and  only  slightly 
affect  the  color  and  texture  of  the  muscular  apparatus.  A 
fine,  fat  bullock,  with  florid  meat,  may  have  died  from  splenic 
apoplexy,  or  been  merely  killed ^?'oybrma,  when  already  on  the 
point  of  death.  Remove  the  spleen,  and  the  carcass  appears 
sound.  Yet  dogs  and  pigs  in  this  country  die  from  eating, 
although  first  cooked,  any  portion  of  such  cattle."  Prof. 
Cressy,  of  the  Agricultural  College  at  Amherst,  calls  atten- 
tion to  the  danger  arising  from  the  consumption  of  such  meat, 
and  to  the  large  number  of  evil  consequences  known  to  be 
directly  attributable  to  it.  In  fact,  one  would  suppose  that  it 
can  hardly  be  otherwise  of  a  disease  so  malignant  and  so 
rapidly  fatal.  Moreover,  not  less  than  sixty  persons  have 
recently  been  reported  as  having  become  seriously  ill  from 
eating  beef  diseased  by  anthrax,  which,  as  is  usually  the  case, 
looked  perfectly  sound  and  healthy,  so  that  its  condition  could 
have  been  ascertained  only  from  information  got  by  inspecting 
the  internal  organs  of  the  animal.  In  a  certain  proportion  of 
cases  there  are  carbuncles  on  various  parts  of  the  body,  or  a 
leg  may  be  swollen  and  discolored.  Usually,  however,  the 
chief,  if  not  the  only,  indication  of  disease  is  in  the  spleen. 

Charhon,  or  black  leg,  so  called  from  the  almost  gangrenous 
appearance  of  one  of  the  hind  legs,  is  so  dangerous  a  form  of 
splenic  disease,  that  Prof.  Cressy  advises  the  destruction  even 
of  the  hides  of  all  animals  affected  with  it. 

^^ Braxy"  which  causes  such  great  mortality  among  sheep 
in  Scotland,  is  probably  anthrax  in  a  modified  form.  The 
flesh  is  eaten  very  largely,  and  in  the  vast  majority  of  cases 
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without  striking  ill  results,  by  the  poorer  classes  of  the 
Scotch,  but  only  after  having  been  salted  and  kept  for  a  long 
time.  Scotch  physicians 'say  that  even  then  such  a  practice  is 
dangerous.  Pappenheim,  who  states  that  there  is  no  danger 
from  eating  the  flesh  of  animals  suffering  from  the  cattle- 
plague,  advocates  the  seizure  at  the  slaughter-houses  and  the 
burial  of  all  the  parts  of  animals  that  have  had  anthrax. 

There  is  no  direct  evidence  to  prove  the  statement  that  all 
erysipelatous  diseases  are  dangerous  ;   but  it  is  more  than 
probable  that  erysipelas,  following  severe  bruises  in  transpor 
tation,  should   be  very  sharply  looked  after  by  our  health 
officers. 

Mr.  Lindsay,  whose  experience  as  inspector  at  Pittsburg 
entitles  his  opinions  to  great  weight,  states  that  a  few  hours 
even  are  sufficient  to  produce  a  poison  throughout  the  entire 
system  of  a  severely  bruised  animal.  Especially  should  we 
be  on  our  guard  against  creatures  that  have  been  trampled  to 
death,  and  either  butchered  for  the  market,  or  "tried  out"  for 
their  tallow,  as  erysipelas  of  an  aggravated  form  is  apt  to  be 
present. 

The  Texas  cattle  disease^  or  splenic  fever,  which  caused  so 
much  destruction  to  American  herds  six  years  ago,  apparently 
is  developed  in  a  chronic,  mild  or  latent  form  in  cattle  feeding 
on  low,  undraiued  land  in  certain  parts  of  our  southern  sea- 
board States.  If  brought  rapidly  to  the  North,  they  communi- 
cate the  disease  in  an  acute  and  very  fatal  form  to  cattle  which 
eat  food  or  drink  water  contaminated  by  their  excretions 
(Report  to  the  United  States  Commissioners  of  Agriculture, 
1871),  although  not  themselves  subject  to  the  acute  form  of 
the  disease  unless  they  have  first  remained  in  the  Northern 
States  long  enough  to  become  acclimated,  and  then  become 
exposed  to  the  contagious  matter,  whatever  it  is,  of  freshly 
arrived  herds. 

In  many  of  our  large  cities,  the  meat  of  such  animals  was 
sold  and  eaten  in  large  quantities,  without  any  marked  evil 
results  being  clearly  traced  to  its  consumption,  and  that,  too, 
although  the  disease  was  of  such  sevcrit}'"  that  cattle  often 
died  twelve  hours  after  the  attack.  Nevertheless,  in  New 
York,  the  Board  of  Health  attributed  "  the  rapidly  increasing 
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mortality  from  diarrhoeal  disorders,  and  especially  the  sud- 
denness of  death,  iu  adults  as  well  as  in  children,"  in  1868, 
partly  to  its  use  as  food  ;  and  they  gave  it  as  their  opinion 
that  the  flesh  of  animals  affected  either  with  the  acute  or 
chronic  form  of  the  disease,  should  not  be  sold  as  food  for 
man. 

As  a  result  of  his  investigations  on  splenic  fever  for  the 
United  States  Commissioners  of  Agriculture,  Mr.  Dodge  says  : 
"  While  meat  of  diseased  animals  can  never  be  deemed  whole- 
some food,  the  milk  and  flesh  of  cattle  affected  with  this  dis- 
ease do  not  generally  cause  immediate  sickness " ;  and  Mr. 
Eaton  also  says  of  a  quite  fatal  epidemic  in  Illinois,  "not  a  single 
case  of  disease  or  injury  resulted  from  the  use  of  meat  or  milk." 

Prof.  Gamgee,  too,  of  London,  in  his  report  on  this  disease 
to  the  United  States  Commissioners  of  Agriculture,  in  1871, 
speaks  as  follows  :  "I  was  called  upon  a  fortnight  ago  to  reply 
to  the  question  whether,  if  any  of  the  flesh  of  the  sick  ani- 
mals happened  to  be  sold,  it  was  probable  that  human  beings 
might  suffer.  I  unhesitatingly  asserted  what  I  repeat  now, 
that  the  meat  is  not  poisonous,  and  is  incapable  of  injuring 
human  beings.     To  that  opinion  I  now  adhere." 

At  the  same  time,  he  qualifies  his  statement  in  these  terms  : 
"If  I  should  be  asked  what  regulations  should  be  made  by 
city  authorities  in  relation  to  the  traffic  in  diseased  meat,  I 
have  simply  to  declare  what  I  have  said  for  many  years  past ; 
viz.,  that  it  is  impossible  to  clraw  a  line  between  health  and 
disease,  except  as  the  two  conditions  are  known  to  medical 
men ;  and,  notwithstanding  the  apparent  disadvantages  of 
condemning  more  meat  than  there  is  any  necessity  for,  it  is 
essential  that  a  sanitary  officer  should  be  supported  on  the 
broad  genera,!  principle  that  a  diseased  animal  is  an  animal 
unfit  for  human  consumption." 

Under  the  influence  of  excitement,  lack  of  food,  over- 
crowding and  the  various  conditions  of  torture  incident  to 
their  passage  from  the  fields  of  Texas  to  the  markets  of  our 
Northern  cities,  some  bullocks  have  shown  symptoms  of  the 
acute  disease.  In  about  a  month  after  leaving  their  native 
pastures,  cattle  infected  with  the  latent  form  of  the  disease 
become  acclimated  under  the  new  conditions  of  life,  and  lose 
the  power  of  communicating  the  acute  form  to  Northern  herds.. 
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Cold  weather    destroys    the   iufectioiis  virus,  whatever  that 
may  be. 

Another  enzodtic  disease  peculiar  to  the  Alleghany  Moun- 
tains, to  certain  parts  of  Illinois  and  the  Mississippi  Valley, 
is  the  "m^T^  sickness^'  or  ^^ trembles,"  popularly  so  called,  the 
pathology  of  which  is  not  yet  accurately  known.  It  originates 
in  low  woodland  districts,  and  may  possibly  be  due,  in  some 
degree,  to  certain  poisonous  plants  found  in  the  infected  local- 
ities. Quite  serious  illness  is  caused  by  eating  the  flesh,  or 
milk,  or  even  cheese  made  of  the  milk,  of  affected  animals. 

Prof.  Creasy  has  known  choleraic  diarrhoea  to  be  caused 
by  eating  the  flesh  of  cows  slaughtered  while  suffering  from 
jparturitlon  fmer,  and  Prof.  Gamgee  confirms  this  testimony. 

The  ^^  hog-cholera,^'  *  and  ^^  spotted  typhus,"  *  called  in  Ger- 
many Typhoeser  Rothlauf,  and  a  disease  said  to  resemble 
scarlet  fever  (  ?  Einfacher  Rothlauf) ,  occur  in  pigs  ;  and  it  is 
strange  to  say  that  such  meat  has  been  eaten  without  any 
manifestation  of  untoward  results.  The  flesh  of  the  former 
should  always  be  condemned,  and,  in  Germany,  parts  of  the 
latter  are  cut  off  and  also  condemned. 

With  the  sinall-pox  of  sheep, f  the  case  is  different.  The 
flesh  of  affected  animals  is  pale,  moist,  emitting  a  nauseous 
odor,  and  almost  invariably  giving  rise  to  sickness  in  j)eople 
who  eat  it. 

When  an  enlarged  humanity  teaches  us  to  f^itten  our  horses 
for  the  market,  instead  of  working  them  to  death,:}:  it  may  be 
well  to  remember  that  the  disease  most  common  in  them  is 
the  glanders.  Decroix  states  that  hundreds  of  horses  so  dis- 
eased were  eaten  during  the  siege  of  Paris,  with  no  apparent 
ill   result,  and  that   he   had  himself  eaten  such  without   an 


*  These  are,  perhaps,  popular  names  for  erysipelatous  diseases  of  difFcrent  degrees 
of  severity,  but  their  pathology  is  not  clearly  made  out. 

t  For  accounts  of  epidemics  of  this  disease  in  the  United  States,  see  the  Reports  of 
the  Commissioners  of  Agriculture. 

J  Five  thousand  are  eaten  each  year  in  Paris.  There  are  several  markets  in  Berlin 
for  the  sale  of  horse-flesh,  wliich  is  sold  more  or  less  in  sixteen  difFcrent  states  of 
Europe ;  and  butter,  of  especially  delicate  flavor,  has  been  made  of  the  fat  of  horses. 
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unpleasant  symptom  following.  It  may  be  fairly  questionedj 
however,  whether  the  immunity  in  these  cases  was  not  rather 
apparent  than  real. 

Diseased  Meat  in  Geneeal. 

In  one  of  our  towns  in  Massachusetts,  many  families  were 
made  ill  from  eating  meat  which  did  not  look  suspicious,  but 
came  from  a  sick  bull. 

In  Genoa,  when  diseased  meat  was  sold,  it  is  said  that  epi- 
demics were  severe  and  gangrene  common  ;  and  many  cases 
of  illness  have  been  reported  in  Edinburgh  from  eating  steaks 
from  diseased  animals. 

When  the  plague  started  from  its  foul  nest  in  Barbary,  last 
year,  an  investigation  by  the  English  government  proved, 
among  other  facts,  that  those  natives  who  ate  of  the  flesh  of 
sheep  affected  with  carbuncular  sores  suffered  soonest  and  the 
most  severely  from  the  disease. 

Dr.  Letheby  has  (in  1860)  investigated  a  case  where,  of 
sixty-six  people  who  ate  diseased  meat,  sixty-four  were 
attacked  with  more  or  less  severe  diarrhoea,  vomiting  and 
prostration,  and  one  died. 

Prof.  Gamgee  asserts  that  about  one-fifth  of  all  the  meat 
sold  in  London  markets,  ten  years  ago,  came  from  animals 
more  or  less  diseased,  and  he  also  says,  "Dead-meat  markets 
supply  diseased  meat  for  all,  and  not  for  the  poor  alone,  as 
some  suspect." 

Prof.  Danforth,  of  Chicago,  writes:  "I  have  several  times 
found  beef  upon  my  table  which  was  abnormally  tender, 
yet  fresh  apparently.  In  these  cases,  the  microscope 
showed  the  muscular  fibre  to  be  in  a  state  of  fatty  degen- 
eration, similar  to  what  has  been  found  in  experimental 
starvation." 

Prof.  Cressy  says  that  the  "  traffic  in  diseased  milk  and 
meat  in  this  country  is  now  immense,"  and  he  attributes  very 
bad  consequences  to  their  use. 

Prof.  Cameron,  of  Dublin,  traces  many  cases  of  illness  to 

diseased  meat ;  and  one  of  our  correspondents  in  this  State 

writes  :  "Of  this  I  am  certain,  that  much  meat  of  very  inferior 

.  quality  is  sold  here  to  the  laboring  classes,  but  can  point  to 

no  positive  ill  result,  except  indigestion." 
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The  extreme  difficulty  of  tracing  all  disease  to  its  source,* 
and  the  absence  of  exact  experiments  in  regard  to  diseased 
meat,  should  make  us  very  slow  in  saying  that  what  causes 
serious  results  in  so  many  cases  is  attended  with  more  than 
apparent  immunity  in  others,  even  if  more  numerous. 

"  It  is  by  no  means  improbable  that  among  the  poor  of  large 
cities  the  secret  sale  of  decomposed  and  unwholesome  meat  is 
a  very  frequent  cause  of  disease  and  death."  (Dr.  Taylor, 
Med.  Jurisprud.) 

It  should  be  remarked,  too,  that  diseased  meat  decomposes 
with  remarkable  rapidity,  thereby  doubling  the  chances  of 
evil  results. 

"  Seeing  that  serious  consequences  may  ensue  [from  eating 
diseased  meat] ,  it  is  only  right  to  look  upon  all  such  meat 
as  unsafe  and  unfit  for  human  food"  (Dr.  Pavy)  ;  and,  after 
reviewing  all  the  testimony  in  favor  of  its  apparent  innocuous- 
ness.  Dr.  Parkes  states  that,  "Animal  poisons  may  be  neutral- 
ized or  destroyed  by  cooking  or  digestion,  but  the  composi- 
tion of  muscle  must  exert  an  influence  on  the  composition  of 
our  nitrogenous  tissues  which  no  preparation  or  digestion  can 
remove." 

Dr.  Brown,  of  New  Haven,  writes  ;  "  It  seems  to  me  that  no 
line  can  be  drawn  as  to  where  or  when  meat  becomes  injuri- 
ous or  bad.  From  that  which  is  certainly  wholesome  to  that 
which  is  certainly  bad,  there  is  a  regular  gradation .  ...  A 
certain  meat  in  questionable  condition  might  not  illy  aifect 
one  person  eating  it,  while  it  would  another." 

Tests  of  Diseased  Meat. 

Diseased  meat  is  often  of  a  light  pink  color,  soft  instead  of 
resistant  to  the  touch,  and  generally  loses  more  than  twenty- 
five  per  cent,  of  its  weight  in  cooking.  The  experience  of 
sanitary  officers  the  world  over,  however,  proves  that,  in  the 
majority  of  cases,  inspection  at  the  slaughter-house  is  absolutely 
necessary  in  order  to  exclude  diseased  meats,  even  of  the  most 
dangerous  kind,  from  our  markets.  The  testimony  on  this 
point  is  simply  overwhelming. 

*  The  late  Dr.  Jolm  Ware  used  to  say  that  three-fourths  of  his  patients  got  sick 
and  got  well  again  without  his  ever  knowing  what  ailed  them. 
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Severely  Bruised  Meat. 

The  flesh  of  animals  that  have  been  trampled  nearly,  if  not 
quite,  to  death,  or  in  which  erysipelas  has  supervened  upon 
an  injury,  is  sometimes  of  a  dark  purple  tint,  and  is  prop- 
erly considered  diseased. 

The  testimony  of  butchers  and  of  health  officers  at  hearings 
in  this  city,  in  1871,  and  in  London,  in  1873,  establishes 
beyond  a  doubt  the  fact  that  it  is  not  in  all  cases  possible  to 
detect  such  meat  from  simple  inspection  of  the  carcass ;  and 
members  of  this  Board  have  recently  seen  in  small  slaughter- 
houses in  Brighton,  two  animals  in  regard  to  which  it  was 
impossible  to  speak  definitely  on  this  point. 

Effects  of  Starving. 
A  condition  analagous  to  disease  is  produced  by  starving, 
and  the  medical  inspector  of  the  District  of  Columbia  calls 
attention  to  the  fraud  upon  the  community  from  the  sale  of 
such  meat.  The  Board  of  Health  of  New  York  has  reported 
cases  of  inflammation  of  the  stomach  in  steers,  with  high  fever, 
dependent  on  this  cause ;  and  the  streets  of  New  York,  St. 
Louis,  and  Indianola  have  not  infrequently  borne  witness  to 
the  furious  delirium  of  starved  cattle,  while  Claude  Bernard  has 
shown  that  the  amount  of  blood  in  artificially-starved  animals 
is  diminished  by  about  one-half.  The  testimony  of  a  butcher, 
doing  a  large  business  in  London,  is,  that  "  if  a  bullock  is  left 
without  hay  or  water  for  a  day,  that  bullock  loses  some  ten 
shillings  in  quality,  and  it  loses  in  weight."  He  also  says 
that  he  gives  this  as  an  accepted  calculation  among  butchers, 
and  not  as  his  individual  opinion.*  And  yet  food  recently 
absorbed  into  the  system,  within  a  very  few  hours  before 
slaughter,  passes  quickly  into  decomposition,  and  taints  a 
whole  carcass. 

Meat  from  very  Young  Animals. 
Very  young  meat   can    hardly  be   said  to  be    absolutely 
injurious,!  unless  it  be  also  diseased  (as  is  too  often  the  case) 

*  Report,  etc.,  on  Noxious  Trades.    London,  1873. 

t  French  and  English  butchers  have  told  me  that  foetal  calves  are  removed  from 
slaughtered  cows,  and  are  considered  quite  as  delicacies  by  certain  of  the  Jews  in 
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bj  exhaustion,  lack  of  food  and  drink,  and  suffering  of  various 
kinds.  It  possesses,  however,  very  little  nutritive  value,  is 
not  readily  digested,  and  is  very  generally  condemned.  Dif- 
ferent countries  or  cities  place  the  lowest  age  at  which  it  may 
be  sold  at  various  points  between  two  and  six  weeks. 

Salted  ob  Pickled  Meat. 
Many  of  the  inferior  qualities  of  meat  are  salted  or  "  cured  " 
in  brine,  processes  which  withdraw  water,  and  with  it  the 
soluble  phosphates  and  albumen  and  myosin  and  extractive 
matter  from  the  flesh,  and  therefore  deteriorate  its  nutritive 
qualities  very  decidedly. 

Bad  Meat  Easily  Sold. 

The  ease  with  which  diseased,  dead,  dying,  very  young  or 
even  foetal  calves,  can  be  dressed  and  smuggled  to  the  Bologna- 
sausage  maker,  where  they  are  prepared  for  sale  away  from 
supervision,  can  readily  be  seen  in  the  neighborhood  of  Bos- 
ton ;  and  in  order  to  convince  one's  self  that  sick,  starved, 
maimed,  dying  and  dead  animals  reach  our  cities,  not  in  very 
great  numbers  indeed,  every  week,  it  is  only  necessary  to 
inspect  a  cattle-train  as  it  arrives  from  the  West.  If  one 
asks  at  the  various  rendering-establishments  whether  they  get 
such  animals,  the  answer,  "Yes — sometimes,"  compels  the 
inference  so  strongly  brought  out  by  the  examination  in  regard 
to  the  sale  of  bad  meat  in  Boston,  in  1871,  that  such  meat  is 
sometimes  sold  for  food  in  our  markets ;  and  we  are  now 
absolutely  powerless  to  prevent  it,  as  we  have  no  system  of 
inspection.  Insjpection,  and  nothing  but  inspection,  can  pre- 
vent this. 

Effects  of  Terror. 

How  much  animals  suffer  from  the  sight  of  sufferinof  in 
others,  if  not  actually  in  physical  pain  themselves,  and  how 
far  they  are  capable  of  anticipating  torture,  are  still  matters 
of  dispute.  Many,  if  not  most  butchers  think  (and  it  is 
natural  that  they  should  think  so),  either  that  all  animals,  or 
that  the  least  intelligent  of  them,  are  entirely  indifferent  to 

Europe;   and,  under  the  name  of  "slunk  veal,"  or   "staggering  bob,"  they  are 
relished  Ijy  the  peasantry  of  Ireland.    In  neither  case  have  I  been  able  to  find  any 
mention  of  bad  results  from  eating  such  meat. 
22 
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unpleasant  sights  and  sounds  ;  but  there  is  in  the  community 
a  more  or  less  strong  feeling  to  the  contrary ;  and  in  some 
cities  especial  pains  are  taken  to  prevent  any  blood  or  any  of 
the  processes  of  slaughtering  from  being  seen  by  animals 
awaiting  their  turn.* 

Various  statements  have  been  made  of  the  general  injurious 
effect  of  terror  upon  the  secretions  of  animals  (and  by  infer- 
ence upon  their  flesh  also) ,  although  I  have  not  been  able  to 
find  any  proof  that  such  influences,  when  uncomplicated,  do 
more  than  diminish  the  quantity  of  milk,  etc.,  without  alter- 
ing the  quality,  f 

The  importance  of  keeping  milch  cows  free  from  disturbing 
emotions  is  well  known  to  dairymen  ;  and  the  flesh  of  ani- 
mals is  said  by  many  stock-raisers  to  differ  as  food  according 
to  the  general   care,  freedom  from  emotional  disturbances, 

*  At  the  two  large  abattoirs  in  Lyons,  the  guards  are  required  to  enforce  a  law  to 
this  efFcct,  and  it  is  thought  that  the  flesh  of  cattle  is  injured  by  allowing  them  to  \^it- 
ness  the  slaughtering  of  other  animals.  At  Zurich-  a  leathern  strap  is  slipped  over  the 
animal's  horns,  completely  covering  the  eyes,  before  he  is  taken  into  the  slaughter- 
house. In  the  centre  of  this  strap  is  a  perforated  iron  block,  the  hole  being  directly 
over  the  centre  of  the  forehead.  Standing  in  this  hole  is  a  short,  sharp,  hollow  steel 
spike,  which  is  driven  into  the  brain  by  a  single  blow  of  a  heavy  hammer,  producing 
instant  unconsciousness.  The  base  of  the  brain  is  then  at  once  broken  up  by  means 
of  a  small  iron  rod,  producing  absolute  death ;  the  large  blood-vessels  are  then  sev- 
ered.    [S.  H.  M.  Byers,  U.  S.  Consul.] 

At  the  abattoir  at  Providence,  R.  I.,  and  at  several  other  places  in  the  United  States, 
the  following  practice  prevails  for  killing  unmanageable  steers.  Each  bullock  in  turn 
is  driven  into  a  small  pen,  while  a  man  standing  above  its  head  severs  the  spinal-cord 
(if  the  animal  re7nains  still),  by  a  single  skilful  stroke  with  a  long,  heavy  iron  spear, 
and  the  animal  falls  as  if  shot.  This,  the  Spanish  method,  if  performed  as  in  Spain 
and  in  Naples,  where  the  animal  is  in  an  inclosure  so  small  as  to  prevent  his  moving 
about,  is  very  swift  and  certain.  As  often  practised  in  this  country,  it  is  very  cruel, 
from  the  fact  that  the  pens  are  too  large,  the  animals  run  about  more  or  less,  aim  is 
uncertain,  and  death  slow  and  painful. 

At  Springfield  and  Lowell,  Mass.,  and  in  some  other  cities,  cattle  are  shot  one  by 
one. 

In  England,  Scotland,  and  Ireland  the  law  requii-es  that  large  animals  shall  be 
killed  with  the  pole-axe,  "which  perforates  the  skull  at  the  first  stroke ;  and  inspectors 
are  required  to  enforce  the  acts  for  the  prevention  of  cruelty. 

In  America,  the  more  or  less  clumsy  and  inhumane  method  used  by  the  Greeks  of 
Homer's  time  is  quite  generally  prevalent,  and  consists  in  first  stunning  the  animal 
by  one  or  more  blows,  well  or  ill  directed,  on  the  head.  The  throat  is  then  cut,  as  is 
done  in  all  the  above  cases.  The  Jewish  method  (stringing  up  by  the  hind  leg  and 
cutting  the  throat)  is  also  used  to  some  extent  in  the  United  States,  but,  from  the 
cruelty  involved  in  it,  is  generally  condemned  by  those  with  whom  it  forms  no  part 
of  a  time-honored  rite.    (See  note,  p.  181.) 

t "  In  a  cow  giving  milk,  there  is  no  doubt  that  the  secretion  may  be  arrested  or 
diminished  in  quantity  by  terror  or  other  depressing  emotions.  The  instances  related 
of  similar  causes  producing  a  deleterious  change  in  the  quality  of  the  milk  are  less 
authentic." — Dr.  J.  C.  Dalton. 
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diet,  etc.,  which  they  have  enjoyed  during  life,  although  the 
microscope  and  chemistry  do  not  at  present  aid  us  in  saying 
why  it  should  be  so. 

In  London,  in  1873,  a  prominent  butcher  even  testified 
that  "inferiority  and  want  of  skill  in  slaughtering  injure  the 
value  of  the  animal  slaughtered " ;  and  another  stated  that 
"  the  more  care  the  things  are  killed  with,  the  longer  they  keep." 

The  evidence  collected  from  sixty-five  correspondents  in 
different  parts  of  the  world,  being  for  the  most  part  members 
of  Boards  of  Health,  who  have  had  especial  opportunities  for 
observation,  is  as  follows  : — 

Three  state  that  secretions  are  so  altered  in  animals  by  ter- 
ror as  to  render  their  "milk  or  flesh"  injurious  as  food,  but 
they  give  no  facts  in  support  of  their  theories.* 

One  thinks  that  the  flesh  is  afiected,  and  that  it  putrefies  early. 

Fourteen  think  that  terror,  if  prolonged  or  excessive  or 
accompanied  by  exertion,  would  injure  the  meat. 

Fourteen  think  that  animals  do  not  sufier  from  terror  in 
slaughter-houses. 

Ten  think  that  they  do  so  suflTer,  but  doubt  whether  their 
flesh  is  injuriously  afiected. 

Nine  think  that  terror  cannot  injure  flesh. 

Seventeen  are  unable  to  give  ajiy  opinion,  although  having 
had  excellent  opportunities  for  observation. 

An  eminent  physician  at  Frankfort-on-the-Main,  occupying 
a  high  position  in  the  Sanitcetsconsilium,  states  that  he  cannot 
find  in  any  German  or  French  publication  any  intimation  that 
the  terror  or  trembling  witnessed  in  the  slaughtering  affects 
injuriously  the  flesh  of  animals. 

The  folloAving  opinions  are  from  eminent  members  of  Boards 
of  Health  :— 

"  The  flesh  can  be  altered  by  terror  only  when  violent  exertions  (heftige 
Bewegungen)  accompany  it." — (Ghent.) 

"  It  is  generally  supposed  that  animals  suffer  somewhat  from  terror.  The 
butchers,  however,  declare  that  the  flesh  is  not  iujuricmsly  affected  from  their 
seeing  the  various  processes  of  slaughtering." — (Zurich.) 

*  Of  these  three,  one  knows  no  facts,  one  "  knows  facts,"  but  has  not  answered  in- 
quiries as  to  what  they  ai"e,  and  the  third  does  not  state  whether  he  refers  to  milk,  or 
to  meat,  or  to  both. 
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"  I  believe  cattle  do  suffer  from  terror,  but  swine  and  other  animals  do  not. 
I  do  not  think  the  flesh  is  injuriously  affected,  at  least  not  to  any  great  ex- 
tent."—(Fittsbtirg.) 

Animals  "become  excited  and  terrified  if  present  at  the  butchering.  If 
allowed  to  stand  over  three  or  four  hours,  the  flesh  would  be  injuriously 
affected." — (Baton  Bouge.) 

"  It  is  natural  to  suppose  that  they  suffer  from  terror ;  but  to  what  extent 
their  flesh  is  injuriously  affected,  an  opinion,  if  expressed,  would  be  only 
conjectural;  but  we  incline  to  the  opinion  that  its  value  would  be  seriously 
impaired." — (Eichmond.) 

','It  is  supijosed  that  animals  suffer  from  terror,  but  it  is  not  generally  the 
opinion  of  meat  dealers  that  mere  terror,  independent  of  physical  exertions, 
injures  the  qualities  of  their  meat  as  food." — {Des  Moines.) 

"I  have  seen  animals  terrified;  but  I  do  not  think  that  mere  terror,  unac- 
companied by  violent  muscular  exertion,  would  affect  the  quality  of  their 
&eah."—(DuUin.) 

"It  is  supposed  that  animals  suffer  from  terror,  but  I  do  not  think  it  af- 
fects the  flesh,  except  when  furious.  It  is  then  much  darker  in  color." — 
(Leith.) 

"It  [terror]  has  a  tendency  to  set  them  wild,  and  the  meat  is  liable  to 
putrefy." — (Belfast,  Ireland.) 

"Prolonged  terror  must  prove  injurious,  but  I  can  adduce  no  facts." — 
(Belfast,  Ireland.) 

"I  think  it  not  improbable  that  milk  secreted  shortly  after  an  animal  has 
been  greatly  terrified  would  be  unwholesome.  I  cannot  give  any  opinion  as 
to  the  effect  of  terror  iipon  meat." — (London.) 

"I  believe  that  terror,  if  prolonged  or  repeated,  is  liable  to  render  the  milk 
injurious,  but  that  it  has  no  substantial  effect  upon  the  flesh,  unless  it  should 
be  in  degree  and  duration  beyond  all  probable  limits." — (Atlanta.) 

"Cases  of  apparent  injury  [from  terror]  can  always  be  explained  by 
unsuspected  disease." — (Baltimore.) 

"Mental  emotion,  in  my  opinion,  produces  changes  in  both  the  milk  and 
meat." — (Nashville.) 

"  The  affirmative  is  demonstrated  as  respects  secretions ;  evidence  respect- 
ing meats  eannot  be  entirely  conclusive." — (Xetv  York.) 

"Terror  may  dangerously  vitiate  the  milk  of  cows.  That  the  flesh  should 
be  injured  by  the  same  cause  is  less  evident;  for  such  an  effect  I  should  sup- 
pose j)J'o?o«^e£i  or  often  repeated  as  well  as  extreme  alarm  must  be  necessary." 
— (PMladeljpMa.)* 

*  At  the  new  abattoir  in  Jersey  City,  where  200,000  cattle  and  300,000  sheep  are 
killed  yearly  (although  not  working  at  more  than  one-half  its  full  capacity),  the 
eighty  pens  are  separated  simply  by  open  iron  railings,  so  that  everything  is  in  open 
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A  leading  butcher  in  "Washington  gives  the  following  opin- 
ion, but  it  is  only  fair  to  say  that  few  others  agree  with  him  : — 

"  Every  practical  butcher  kuows  by  experience  that  an  animal  being  terri- 
fied before  slaughtering  will  cause  its  meat  to  present  a  bloody  and  puffed 
appearance." 

Effects  of  Exhaustion. 

Although,  during  our  late  war,  many  medical  inspectors 
saw  animals  killed  immediately  after  a  long  march,  and  Mdiile 
overheated,  without  any  evident  ill  effects  in  those  who  ate 
the  flesh,*  and  although  wild  creatures  are  often  killed  under 
more  or  less  similar  conditions,  yet  there  are  many  facts  to 
prove  that  the  flesh  of  such  animals  is  at  times  injurious. 
Medical-Inspector  Hamlin  states,  as  a  result  of  his  extensive 
experience,  that  such  meat  is  deleterious.  Old  hunters  make 
special  efforts  to  prevent  their  dogs  from  "worrying"  game, 
and  many  prefer  the  deer  shot  quietly  at  night  to  that  killed 
under  the  excitement  of  the  chase. 

One  of  our  correspondents  in  Massachusetts  says  :  "A  beef 
was  slaughtered  in  our  town  that  had  to  be  supported  to  the 
abattoir  exhausted  from  overdriving.  The  meat  tainted,  un- 
der favorable  circumstances  for  preservation,  in  less  than 
twenty-four  hours."  And  another  writes  :  "I  have  known  of 
one  case  of  an  overheated  ox  which  was  slaughtered.  The 
meat  was  dark  in  color,  and  became  tainted  in  a  few  hours." 

"The  flesh  of  animals  that  have  been  excited  before  death,  as  by  over- 
driving or  by  torture,  has  frequently  proved  unwholesome." — {Letlieby.) 

Dr.  W.  Holbrook,  of  Palmer,  Mass.,  says: — 

"  I  know  from  my  army  experience,  that  the  flesh  of  overdriven  cattle  in 
hot  weather  produces  diarrhoea  and  dysentery.  As  surgeon-iu-chief,  I  have 
refused  to  have  a  single  pound  issued  with  the  troops  on  the  march.  When 
eaten,  fermentation  resulted,  and  not  digestion ;  and  with  tired  men, 
diarrhoea  and  dysentery  were  the  direct  results." 

view.  The  advantages  which  were  expected  from  this  plan  were  light,  air  and  scru- 
pulous cleanliness,  in  which  it  is  certainly  a  model ;  but  experience  has  also  shown 
that  the  animals,  although  frequently  trembling,  are  unusually  quiet  and  docile  in 
appearance  and  conduct.  This  stillness  has  been  thought  by  some  observers  to  be 
possibly  due  to  their  being  completely  tcn-ificd,  or  in  a  measure  paralyzed  from  terror. 
The  clean  and  dry  stock-yards,  the  well-filled  mangers  and  watering-troughs,  and  the 
conrifortaljle  sheds  for  protection  from  the  weather  testify  that  the  company  is  not 
wanting  in  humanity. 

*  In  the  new  abattoir  at  Dresden,  Saxony,  animals  are  not  of  necessity  alisolutdy 
condemned  as  unfit  for  food  when  they  arc  killed  to  save  their  dying  from  exhaustion. 
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We  have  the  high  authority  of  Liebig  for  the  statement 
that  five  persons  were  once  made  seriously  ill  by  eating  the 
flesh  of  an  animal  which  had  struggled  violently  in  a  snare 
for  some  hours  immediately  before  being  killed. 

"  There  have  been  cases  known  where  symptoms  of  poisoning  have  re- 
sulted from  the  eating  of  game  which  had  been  greatly  distressed  and 
■worried  before  death  ;  also  from  the  eating  of  the  meat  of  animals  that  had 
undergone  long  marches  directly  before  being  slaughtered." — {Pappenheim.) 

"  A  poison  pervades  the  tissues  of  cattle  that  have  been  driven,  of  others 
exhausted  by  disease,  of  cows  and  other  animals  slaughtered  after  many 
hours  of  difficult  labor,  and  of  those  dying  of  parturition  fever,  .  .  .  and 
abroad  attention  is  paid  that  animals  be  rested.  .  .  .  The  meat  (of  such 
animals)  cooked  has  induced  colic,  thirst,  vertigo,  debility,  and  at  times 
death." — (Prof.  Gamgee.) 

The  testimony  of  a  butcher  in  regard  to  London  slaughter- 
houses is,  that  "you  cannot  injure  an  animal  while  alive 
without  its  showing  it  when  dead."  And,  finally,  at  a  meet- 
ing of  butchers  iu  this  State,  not  one  was  willing  to  say 
publicly  before  the  others,  that  he  would  offer  for  sale  for 
human  food  an  ox  that  had  been  slauofhtered  while  over- 
heated,  and  excited  by  very  violent  exertion  of  considerable 
duration.*  ' 

Effects  of  Articles  of  Food. 

The  effect  of  deleterious  articles  of  food  or  of  medicine 
upon  the  flesh  of  animals  is  more  easily  traced ;  and  arsenic 
and  antimony,  used  even  as  external  applications,  have  pro- 
duced bad  symptoms  in  those  who  ate  the  flesh,  even  of  parts 
remote  from  the  points  of  application,  of  animals  so  treated. 

Three  hundred  and  one  persons  once  ate  of  the  meat  of  an 
ox  that  had  taken  two  ounces  of  tartar-emetic  before  being 
slaughtered ;  of  these,  one  hundred  and  seven  suffered  from 
vomiting  and  purging,  and  one  died.  Antimony  was  found 
in  the  tissues  of  the  ox,  and  in  the  stomach  of  the  man  who 
died  (Dr.  Kreutzer). 

*  I  am  indebted  to  Dr.  Cabell  for  the  following  remarkable  fact : — It  is  the  custom 
of  many  butchers  in  Virginia,  just  before  killing  beeves  for  the  market,  especially  if 
they  be  old,  to  have  them  run  for  two  or  three  hours  by  dogs ;  and  they  say  that  it 
has  the  effect  of  making  the  meat  more  tender. 
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Lead  has  been  known  to  be  so  taken  up  by  the  tissues  of 
plants,  as  to  give  rise  to  symptoms  of  poisoning  in  the  cattle 
eating  them.*  The  epicure  can  readily  detect  the  taste  of 
turnips  in  mutton ;  and  the  canvas-back  duck  is  thought  to 
gain  its  fine  flavor  from  marine  plants  on  which  it  feeds. 
This  question  is  especially  interesting  to  us  in  respect  to  hogs, 
which  are  so  often  fed  on  all  kinds  of  refuse.  They  have 
sometimes  died  from  the  eifects  of  drinking  the  milk  of  dis- 
eased cows  (Prof.  Cameron,  of  Dublin),  diseased  meat  has 
proved  fatal  to  them,  and  they  become  diseased  hy  eating  un- 
sound grain,  putrid  meat,  or  even  from  an  exclusive  diet  of 
fresh  animal  food. 

Pappenheim  states,  unequivocally,  that  feeding  swine  with 
putrid  animal  matter  produces  poisonous  food. 

Dr.  Parkes  and  others  have  remarked,  in  regiments  in  India, 
that  pork  produced  diarrhoea  among  the  soldiers,  when  no 
cause  for  it  could  be  ascertained,  except  that  the  hogs  had  fed 
on  oflal  not  always  fresh. 

"  Sows  fed  on  flesli  give  birth  to  pigs  which  cannot  be  reared,  but  die 
shortly  after  being  born.  If  very  young  pigs  are  admitted  to  the  flesh  diet 
they  also  soon  die.  ,  Pigs  of  two  or  three  months  old  seem  to  thrive  on  flesh, 
although  the  mortality  among  them  is  sometimes  considerable.  Pigs  fed  oh 
flesh  have  a  peculiarly  soft  dif&uent  fat,  emit  a  strong  odor  from  their  bodies, 
and,  after  death,  putrefy  more  rapidly  than  others."  t 

The  loathsome  disease  produced  in  milch  cattle  by  feedino; 
them  exclusively  on  "  swill "  is  too  familiar  to  us,  through  our 
daily  papers,  to  require  more  than  a  passing  notice. 

Amount  of  Meat  Condemned. 

During  the  past  year  there  were  condemned — 

At  Chicago  :  611  quarters  of  beef,  166  carcasses  of  mutton, 
107  calves,  7  hogs,  etc.,  etc. 

At  New  York:  20  cattle,  1,103  calves  (997  less  than  a 
mouth  old),  268  sheep  and  50  lambs,  293  hogs,  39  tons  of 
meat. 

At  Pittsburg  :|  27  cattle,  35  sheep,  10  tons  of  meat. 

*  Taylor  on  Poisons,  p.  512. 

t  Fifth  Report  of  the  Medical  Officer  of  the  Privy  Council,  London,  1863.  Tliis 
statement  refers  to  animals  fed  exclusively  on  flesh.  There  is  no  evidence  to  prove 
that  a  mixed  diet,  containing  meat  or  offal,  injures  hogs  in  any  way. 

X  This  does  not  include  the  animals  dead  at  the  stock  yards,  or  killed  in  transporta- 
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At  Washington,  during  the  latter  half  of  the  year  :  6  cattle, 
8  sheep,  11  calves,  1  hog,  7  tons  of  meat. 

In  Loudon  an  average  of  100  tous  of  meat  is  condemned 
yearly. 

The  inspectors  of  New  Orleans  and  Pittsburg  call  especial 
attention  to  the  fact  that  the  quality  of  meat  had  very  much 
improved  since  inspection  previous  to  slaughter  had  been 
insisted  upon. 

The  conclusion  is  unavoidable,  that  large  quantities  of  meat, 
unsuitable  for  human  food,  are  sold  in  all  large  cities,  where 
there  is  no  rigid  system  of  inspection  before  and  after 
slaughtering. 

Standard  for  Condemning  Meat. 

The  question  as  to  what  meat  should  be  condemned  has 
generally  been  answered  on  the  broad  ground  that  no  diseased 
meat  is  fit  for  human  food."  In  London,  the  health  officer 
requires  to  be  seized  "  the  flesh  of  all  animals  infected  with 
parasitic  diseases,  of  animals  that  may  have  been  suffering 
from  acute,  febrile  or  Avasting  diseases,  and  of  those  which 
have  died  from  natural  causes  or  by  accident,  as  well  as  all 
meat  tainted  with  physic  or  in  a  high  state  of  putrefaction."  * 

At  Bale,  during  the  past  year,  animals  were  condemned  on 
account  of  endocarditis,  pytemia,  degeneration  of  the  lungs 
and  of  the  liver  (phthisical),  peritonitis,  abscesses,  erysipelas, 
parasitic  disease,  death  from  suffocation,  and  dropsy.  Calves 
less  than  two  weeks  old  are  condemned  entirely  ;  those  between 
two  and  three  weeks  of  age,  may  be  sold  for  sausages,  and  all 
others,  if  not  diseased,  go  to  the  markets. 

The  internal  organs  alone  were  condemned  of  animals  in 
the  early  stages  of  pulmonary  consumption,  of  those  in  whom 
hydatids  were  found,  and  of  animals  with  superficial  ery- 
sipelas, f  It  will  be  seen  that  none  were  absolutely  condemned 
on  account  of  simple  inflammatory  disease  or  in  the  early 
stages  of  chronic  disease.  The  meat  is  classified,  however, 
and  only  perfectly  sound,  young,  fat  meat  can  be  sold  as  of 
first  quality. 

Hon,  and  amounting  to  551  cattle,  or  0.124  per  cent,  of  the  whole  number  transported ; 
4,410  hogs,  or  0..51  per  cent,  of  the  whole  number  transported ;  1,173  sheep,  or  0.15  per 
cent,  of  the  whole  number  transported. 
*  Letheby,  On  Food;  London,  1874.  t  Br.  F.  Mueller. 
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Opinion  on  the  continent  and  in  England  seems  to  be  tend- 
ing: in  this  direction,  that  all  meat  which  is  known  to  be  in- 
jurious  should  be  sweepingly  condemned,  and  that  all  other 
should  be  rated  of  diflerent  qualities.* 

"  Meat,  the  normal  physical  characters  of  which  are  altered  by  these  dis- 
eases [febrile  and  emaciating],  is  not  only  wanting  in  the  nutritious 
qualities  which  it  should  possess,  but  is  liable  to  be  indigestible  or  to  pro- 
duce diarrhoea.  I  am  of  opinion  that  it  is  very  questionable  whether  the 
meat  from  animals  in  the  early  stages  of  febrile  diseases  is  j)er  se  injurious  at 
all.  It  is,  however,  to  be  recollected  that  such  meat  quickly  undergoes  chem- 
ical change  (decomposition  in  some  form),  and  that  then  it  may  become  in- 
jurious ;  and  there  is  some  probability  that  the  unwholesomeness  from  this 
cause  may  precede  the  actual  manifestation  of  ordinary  putridity.  Prac- 
tically, then,  such  meat  ought  not  to  be  regarded  as  sound  in  the  same  way 
as  the  meat  from  animals  not  in  a  febrile  state.  It  might,  on  economic 
grounds,  be  unwise  to  prohibit  altogether  the  sale  for  food  of  such  meat ; 
but  in  my  opinion  the  slaughtering  and  sale  should  be  effected  under  super- 
vision. The  animal  shoxild  be  thoroughly  bled,  and  the  meat  should  be  at 
once  cooked  and  sold  in  the  cooked  condition."  t 

Dr.  Letheby,  referring  to  the  imperfect  system  of  inspec- 
tion necessary  among  the  fifteen  hundred  slaughter-houses 
which  are  scattered  over  London,  says  : — 

"  We  are  either  condemning  large  quantities  of  meat  which  may  be  eaten 
with  safety,  and  are  therefore  confiscating  property  and  lessening  the  suj)ply 
of  food,  or  we  are  permitting  unwholesome  meat  to  pass  almost  unchallenged 
in  the  markets." 

Dr.  T.  K.  Chambers  says  : — 

"  I  feel  sure  that  great  waste  of  assimilable  food  arises  from  the  destruc- 
tion of  damaged  meat.  It  should  be  sold  properly  labelled,  at  a  low  price ; 
and  the  passing  it  off  as  good  meat  made  a  fraud  under  the  adulteration 
act." 

The  English  army  is  supplied  by  law  with  only  sound, 
healthy  meat.  Li  time  of  war.  Prof.  Parkes  directs  inspec- 
tors that  they  should  allow  the  issue  of  the  meat  of  all  * 
animals  ill  with  inflammatory  and  contagious  diseases,  with 
the  exception  of  small-pox  and,  perhaps,  splenic  apoplexy, J 
taking  care,  however,  that  the  animals  be  bled  thoroughly, 
that  only  the  flesh  and  no  internal  organs  be  eaten,  and  that 

*  Two  grades  would  be  sufficient,  as  in  France. 

t  Dr.  E.  Ballard,  Mod.  Officer  for  Islington,  London.  Compare  also  his  article  on 
"  Diseased  Meat  and  Public  Health,"  Brit.  &  For.  Med.  Uhir.  Review,  vol.  XXI., 
18.58. 

t  Practical  Hygiene,  187-3,  p.  202.  * 
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the  meat  be  well  cooked.     This  course  he  recommends  as  a 
less  evil  than  being  without  animal  food  entirely. 

Eemedies. — Inspection. 

In  the  facts  presented  there  are  surely  grounds  for  the  sus- 
picion expressed  a  short  time  ago  by  one  of  our  most  careful 
and  eminent  observers,  that  "we  are  a  much  meat-poisoned 
people"  ;  and  the  question  arises,  How  shall  we  rid  ourselves 
of  the  evil? 

While,  on  the  one  hand,  the  community  overrates  the  actual 
dangers  arising  from  eating  the  meat  from  diseased  animals, 
as  shown  by  the  great  diminution  in  the  sale  of  all  meat  when 
disease  is  especially  prevalent  among  cattle,  on  the  other 
hand  we  vastly  underrate  the  very  great  importance  of  having 
all  kinds  of  food,  meat  included,  perfectly  pure  and  adapted 
to  our  ever- varying  conditions. 

If  bad  meat  produces  no  ill  results  in  certain  individuals,  it 
may  do  so  in  others  ;  or,  it  may  be  eaten  with  impunity  by  a 
person  while  in  vigorous  health,  who,  if  tired  or  ill,  could  not 
eat  it  without  suffering  some  injury. 

So  much  has  been  said  of  late  of  the  misery  produced  by 
the  injudicious  and  improper  use  of  alcoholic  drinks,  that  we 
have  almost  entirely  overlooked  the  equally  important  ques- 
tion of  the  use  of  improper  food. 

We  search  the  four  quarters  of  the  globe  for  materials  with 
which  to  build  our  muscles,  and  bones,  and  nerves,  and  brains, 
and  yet  very  little  careful  consideration  is  needed  to  show  that 
we  do  our  work  often  with  a  carelessness  that  would  be  con- 
sidered criminal  in  the  architect  of  a  public  hall. 

Up  to  a  certain  point,  the  intelligent  classes  can  protect 
themselves  from  the  evil  influences  of  bad  meat,  although 
they  often  do  not  see  it  until  it  is  served  on  their  tables. 
Beyond  that  point,  and  in  all  cases  with  the  uneducated 
classes,  it  is  the  duty  of  society  to  interfere  between  the 
cupidity  and  ignorance  of  unscrupulous  dealers  on  the  one 
hand,  and  the  ignorance  and  helplessness  of  the  people  on 
the  other.  This  can  only  be  done  by  a  careful  system  of  in- 
spection. 

Such  a  course  would  be  welcomed  by  the  best  butchers,  who 
desire  to  sell  only  sound  and  wholesome  food.     They  are,  in- 
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deed,  themselves  often  imposed  upou  in  their  purchases  of 
animals ;  and,  at  Pittsburg,  where  inspection  before  slaughter 
has  been  insisted  upon  for  some  years,  they  at  times  apply  to 
the  inspector  for  his  opinion  before  buying.  If  butchering 
badly-bruised,  trampled,  exhausted  and  diseased  animals  for 
the  market  were  restricted  by  law,  greater  care  would  be 
taken  in  their  transportation,  and  they  would  be  brought  to 
our  markets  in  better  condition,  provided  the  law  were  en- 
forced. 

Dealers  in  "stock  would  find  it  for  their  interest,  too,  to 
prevent  disease,  the  focility  with  which  they  can  now  impose 
upon  the  community  tending  to  foster  a  spirit  of  apathy  or 
neglect,  whereby  animals  are  kept  on  ill-drained  or  infected 
pastures,  in  badly-ventilated  barns,  with  poor  food,  and  bad 
water,  etc.,  conditions  directly  causing  disease. 

In  cases  of  gross  fraud  or  violation  of  the  law,  there  might 
be  a  penalty  even  to  losing  one's  license,  as  in  Berlin ;  or  if 
there  be  a  forfeiture  in  money,  the  informer  might  have  a  part, 
as  suggested  by  a  prominent  butcher  at  the  hearing  in  Boston 
on  the  sale  of  bad  meat ;  or  the  names  and  addresses  of  con- 
victed parties,  with  the  fines  imposed,  might  be  published,  as 
is  done  in  Dublin. 

It  is  not  possible  to  inspect  every  animal  at  the  time  of 
slaughter  without  a  large  corps  of  inspectors,  or  an  unjusti- 
fiable amount  of  interference  with  private  business ;  nor  is 
that  necessary.  Every  creature  might  be  inspected  within 
twenty-four  hours  of  the  time  of  slaughter,  and  all  doubtful 
ones  might  be  marked  to  be  examined  again  carefully  with 
the  internal  organs. 

Without  a  system  of  rigid  and  frequent  inspection,  slaugh- 
ter-houses cannot  be  prevented  from  becoming  unclean,  and 
a  nuisance  to  their  neighborhood  ;*  nor  can  animals  be  in- 
sured proper  food  and  humane  treatment.  We  are  simply 
putting  the  evil  out  of  our  sight  and  not  correcting  it,  by 
having  our  cattle  transported  to  a  distant  city  for  slaughter 
without  inspection.     About  one-tenth  of  the  meat  sold  to  the 

*  Compare  the  experience  of  the  Board  of  Health  of  New  York,  in  this  respect. 
Reports,  1871  et  seq. 

The  old  abattoirs  in  Berlin  became  exceedingly  dangerous  and  filthy,  simply  from 
want  of  proper  care  and  inspection ;  so  that  petitions  were  ,scnt  to  tiie  officers  of  the 
government  for  their  abatement. — [Der  ncue  Berliner  Viehmarkt;  Dr.  Langmann.] 
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six  hundred  thousand  people  now  supplied  by  the  Boston 
markets  during  the  winter  time  is  brought  dressed  from  the 
Western  cities  ;  of  this  quantity  about  one-third  is  probably 
as  good  as  any  we  eat,  although  there  is  some  difference  of 
opinion  both  in  this  country  and  in  England  as  to  the  length 
of  time  that  it  will  keep  fresh.  Much  of  the  remainder  as 
thoroughly  demands  inspection  as  any  meat  well  can.  A  large 
part  of  it  is  from  animals  that  are  sold  at  very  low  rates  in 
Cliicago,  some  of  it  at  $1.75  per  hundred  pounds  on  the  hoof; 
and  the  animals  are  so  miserable  in  many  cases,  that  no  one 
would  buy  them  for  transportation  to  the  Eastern  cities,  if, 
indeed,  there  were  any  probability  of  their  living  to  get  there. 

EULES    FOR    THE    MANAGEMENT    OF    SlAUGHTER-HoUSES. 

What,  then,  are  the  requirements  of  every  slaughter-house? 

First.  Absolute  cleanliness,  both  to  avoid  offence  to  people 
living  in  the  vicinity  and  to  prevent  early  putrefactive  changes 
in  the  butchered  meat.* 

Second.  Animals  should  be  provided  with  suitable  shelter 
and  abundant  food  and  water.  It  is  better  that  they  should 
not  be  fed,  however,  within  six  or  eight  hours  of  the  time  of 
slaughter,  as  recently  absorbed  food  promotes  early  decompo- 
sition. 

Third.  Should  overdriving,  exhaustion,  etc.,  be  unavoida- 
ble, there  ought  to  be  (as  in  Europe),  if  practicable,  a  rest  of 
several  days,  or  at  least  of  one  day,  to  allow  the  feverish  tis- 
sues to  reassume  their  condition  of  health.  The  testimony  is 
almost  universal  that  a  feverish  condition  in  cattle  is  incom- 
patible with  thorough  wholesomeness  of  the  flesh  ;  and,  even 
where  it  is  customary  to  kill  creatures  immediately  after  a 
long  journey,  the  butcher  who  wants  meat  for  his  own  use 
picks  out  an  animal  and  lets  him  rest  a  few  days  before  killing 
him.f 

*  "  The  putrid  emanations  from  bad  slanghter-houses  are  siicli  that  meat  cannot  be 
long  kept  in  them  or  in  shops  adjoining  them"  (Fifth  Report  of  the  Medical  Officer  of 
the  Privy  Council,  London) .  Nor  must  it  be  forgotten  that  a  low  temperature  does 
not  always  prevent  meat  from  being  contaminated  while  exposed  to  air  vitiated  by 
decaying  animal  matter. 

t  Thoroughly  exhausted  animals,  at  the  stock-yards  in  Berlin,  are  removed  and 
slaughtered  by  a  butcher  of  the  police.  Such  parts  as  maj''  be  found  still  fit  for  food 
are  given  up  to  the  owTiers,  and  the  remainder  is  earned  to  the  public  flaying  estab- 
lishment. 
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Fourth.  It  is  quite  generally  acknowledged  that  the  best 
way  to  kill  animals  for  the  market  is  that  which  is  the  quickest, 
the  most  painless,  which-  secures  the  complete  removal  of  the 
blood  from  the  body,  and  which  does  not  excite  or  harass  them. 

Unnecessary  cruelty*  (in  a  sense,  a  certain  amount  of  cru- 

*  By  the  "  Berichte  des  Sanitaetsconsiliums  von  Basel-Stadt  vom  Yahr,  1870,"  I  find 
that  the  proprietor  of  a  slaughter-house  and  some  butcliers  have  been  fined  for  avoid- 
able cruelty  in  killing  cattle  in  that  city. 

In  speaking  of  our  method  of  slaughter,  which  obtains  also  in  many  parts  of  Ger- 
many, Mr.  Kreismann,  U.  S.  Consul-General  at  Berlin,  says:  "This  frequently  re- 
quires from  ten  to  fifteen  blows  before  the  animal  is  killed,  and  is  attended  by  cir- 
cumstances making  it  brutal.  Efforts,  therefore,  are  being  made  to  substitute  a 
method  of  slaughtering  by  means  of  the  bouterolle  a  la  masque,"  recently  invented  by 
Bruneau,  of  Paris,  and  improved  by  Leykauf  of  Nuremburg,  under  the  name  of 
Schlachtmaske,  or  slaughtering-mask.  This  slaughtering-mask  has  been  tried  in  Ber- 
lin, Dresden,  Vienna,  Frankfort-on-the-Main,  and  in  France,  with  most  gratifying  suc- 
cess, and  has  already  been  described  as  being  in  use  at  Zurich  (see  note,  p.  170).  If 
necessary,  a  small  rod  is  thrust  through  the  perforation  in  the  skull,  destroying  the 
base  of  the  brain  completely.  In  the  "Dresdner  Nachrichten,"  of  Oct.  29,  1874,  for 
which  I  am  indebted  to  L.  Brentano,  Esq.,  U.  S.  Consul  at  Dresden,  is  a  detailed  ac- 
count of  the  mask,  calling  attention  to  the  cruelty  of  the  present  mode  of  slaughter- 
■ing,  and  to  the  painless  and  instantaneous  death  accomplished  by  the  new  method. 
The  "  Frankfurter  Beobachter,"  of  Sept.  6,  1874,  speaks  of  the  fact  that  the  wildest 
and  most  ungovernable  animals  are  thus  rendered  quiet  and  manageable.  In  the 
"  Narnberger  Presse,"  of  Aug.  15,  the  editor  sums  up  the  advantages  of  this  mask  as 
follows:  First.  The  duration  of  suffering  is  reduced  almost  to  nothing.  Second  The 
flesh  and  internal  organs  are  in  better  condition. 

Third.  The  brain  is 
natural  in  appearance, 
not  congested. 

Fourth.  Less  strength 
and  less  exposure  to 
danger  of  being  injured 
are  necessary  on  the 
part  of  the  butchers. 

Its  compulsory  use  is 
strongly  recommended. 
Louis  Moll,  Esq.,  pres- 
ident of  the  society  for 
the  prevention  of  cruel- 
ty to  animals  in  Koen- 
igsberg,  Prussia,  states 
that  his  society  has 
"  provided  these  bouter- 
olles  and  strongly  advo- 
cates their  general  intro- 
duction, as  best  calcu- 
lated to  relieve  animals 
from  the  terrible  and 
protracted  s  u  fl'c  rings 
they  formerly  had  to 
undergo  in  the  process 
of  being  killed."  He 
sends  also  the  accom- 
panying wood-cut. 
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elty  is  involved  in  the  very  act  of  killing)  should  always  be 
avoided  on  account  of  its  possibly  baneful  influences  on  the 
animals  themselves,  on  the  ground  of  humanity,  and  because 
it  demoralizes  and  degrades  a  community  which  sufiers  it. 

Fifth.  All  offal  should  be  kept  in  closed  receptacles,  and 
removed  before  putrefaction  has  begun, — a  process  for  which 
six  hours  is  often  sufficient  in  summer. 

Sixth.     No  hogs  should  be  allowed  to  live  on  the  offal. 

1.  Because  hogs  feeding  on  the  refuse  of  animals  are  under 
circumstances  favorable  for  spreading  parasitic  diseases. 

2.  Because  the  flesh  of  such  hogs  is  unwholesome.* 

3.  Because  a  nuisance  is  thereby  created  from  the  accumu- 
lated fifth. 

In  many  cities  this  rule  is  rigidly  enforced. 

Seventh.  All  parasites  of  whatever  kind  should  be  de- 
stroyed, with  the  flesh  or  organs  containing  them  or  not,  as 
each  case  may  require. 

Eighth.  No  slaughter-house  should  be  permitted  close  to 
dwellings  or  public  highways. f 

Ninth.  All  butchers  should  receive  licenses,  to  be  revoked 
at  once,  in  case  they  are  detected  violating  the  law  ;:!:  and  no 
person  should  be  allowed  to  kill  even  small  animals  outside  of 
licensed  houses.  § 

T&nth.  In  large  cities  the  inconveniences  arising  from  kill- 
ing animals  for  the  market,  and  the  nuisances  from  the  vari- 
ous dependent  businesses,  are,  by  common  consent,  reduced 
to  a  minimum  in  abattoirs.  |1 

Eleventh.  Nothing  further  need  be  said  of  the  necessity  of 
daily  inspection  in  cities  and  large  towns,  or  wherever  cattle 

*  Recent  experiments  in  Germany  have  slio'mi  that  if  restricted  to  a  diet  of  even 
fresh  meat,  they  become  diseased. 

t  In  one  town  in  Massachusetts,  there  is  a  large  slaughter-house  close  to  the  puhlic 
school ;  its  influence  on  the  education  of  the  girls  and  boys  must  be  far  from  favor- 
able. 

J  As  is  already  the  practice  in  New  York  City. 

§  One  of  our  correspondents  in  Massachusetts  states  that,  generally  speaking,  so 
far  as  his  town  is  concerned,  diseased  meat  when  sold  is  dressed  for  the  market  in 
out-of-the-way  places  bj'  people  who  are  not  butchers.  It  is  to  be  remembered,  how- 
ever, that  bad  animals  generally  find  their  way  to  the  cities,  as  the  concealment  neces- 
sary for  killing  and  selling  them  is  much  less  easy  in  small  towns  than  in  large  cities. 

II  The  Prussian  law  of  1868  is  a  good  one.  It  authorizes  cities  and  towns  to  erect 
public  abattoirs,  and  to  make  it  obligatory  to  have  all  slaughtering  done  in  them;  also 
to  have  the  animals  as  well  as  the  meat  inspected.  • 
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are  received  by  rail,  except  that  this  is  decidedly  for  the  in- 
terest of  those  persons  who  wish  to  do  business  cleanly  and 
honestly. 

Advantages  of  Inspection. 

An  intelligent  inspector  who  is  familiar  with  cattle  and  the 
details  of  transportation,  might  accomplish  a  great  work,  and 
by  inspecting  all  animals  before  death,  he  M^ould  seldom  let 
unwholesome  meat  slip  through  his  hands.  By  correcting 
abuses  in  transportation ;  by  seeing  that  no  evil  comes  from 
infected  trains  and  stock-yards  in  case  of  epidemic  disease ;  * 
by  seeing  that  food  and  water  are  supplied  ;  by  putting  a  stop 
to  all  cruel  treatment  as  far  as  possible, — an  inspector  would 
return  to  the  State  many  fold  the  small  sum  needed  for  his 
pay. 

It  cost  Massachusetts  $70,000  to  get  rid  of  pleuro-pneumo- 
nia  in  cattle,  and  the  laws  of  the  State,  passed  to  meet  the 
emergency  of  a  general  outbreak  of  such  diseases,  are  not 
excelled  in  efficiency  and  completeness  in  the  world. 

Would  it  not  pay  to  do  more  to  prevent  disease  in  animals, 
deaths  from  transportation  and  the  many  evils  arising  from 
the  sale  of  bad  meat  ? 

*  Connected  with  the  magnificent  new  abattoir  in  Berlin  is  a  disinfecting  depart- 
ment, and  Dr.  Langmann  states  that  nothing  further  is  needed  to  thoroughly  purify 
transportation-cars,  even  in  time  of  epidemics,  than  thorough  washing  with  water 
at  a  temperature  of  169°  F. 
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I. 

REPORT  OF  MR.  J.  N.  MERIAM, 

President  ov  the  Butchers'  Slaughtering  and  Melting  Association. 


To  the  Secretary  of  the  State  Board  of  Health. 

Dear  Sir  :— The  directors  instruct  me  to  make  the  follow- 
ing report.  The  past  year  has  been  one  of  progress  at  the 
abattoir.  Eighty  thousand  dollars  have  been  expended  in 
new  buildings  on  the  grounds  of  the  Association,  including 
two  blocks  of  dwelling-houses,  put  up  by  members  of  the 
Association.  Two  blocks  of  slauo;hterino:-houses  have  been 
erected  upon  the  same  general  plan  of  the  others,  with  such 
improvements  as  our  experience  suggested.  The  last  block 
built  is  the  largest,  and,  in  its  apartments,  equal,  if  not 
superior,  to  any  of  those  previously  erected  ;  it  is  roomy,  and 
will  accommodate  a  large  amount  of  work.  There  are  now 
sixteen  beef-slaughtering  houses,  whose  full  capacity  is  four 
hundred  and  fifty  cattle  a  day. 

With  these  additions,  the  Association  has  now  provided 
facilities  equal  to  the  slaughtering  of  all  the  cattle,  sheep  and 
calves  needed  to  supply  the  demands  of  Boston  and  vicinity. 
This  will  require  that  the  work  be  so  distributed  that  each 
house  shall  do  something  near  its  capacity.  While  the  lessees 
of  a  number  of  the  larger  houses  are  now  prepared  to  dress 
beef  for  other  parties,  to  any  extent  that  will  probably  be 
demanded  of  the  Association,  yet  the  time  will  come  when 
another  block  will  be  called  for,  in  order  that  each  occupant 
may  be  allowed  the  privilege  of  doing  only  his  own  Avork. 
Fifty-three  thousand  four  hundred  and  nineteen  cattle,  twelve 
thousand  five  hundred  and  thirty-six  calves,  three  hundred 
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and  three  thousand  two  hundred  and  ten  sheep,  were  slaugh- 
tered during  the  year  ending  December  31,  1874;  of  which 
twenty-one  thousand  three  hundred  and  seventy-five  cattle, 
one  hundred  and  twenty-eight  thousand  four  hundred  and  six 
sheep,  and  one  hundred  and  forty-three  calves,  were  slaugh- 
tered during  the  months  of  August,  September,  October  and 
November.  The  heads,  feet,  blood  and  oflal  of  these  animlas 
have  been  manufactured,  at  the  rendering-house,  into  the 
several  products  of  oil,  grease,  bones,  hoofs  and  fertilizer. 
All  of  these  products  are  of  the  very  best  quality,  and  find  a 
ready  sale  at  good  prices.  Only  a  part  of  the  tallow  pro- 
duced at  the  abattoir  has  as  yet  been  rendered  at  the  works, 
much  of  it  being  taken  away  to  small  try-houses  in  and  about 
Brighton. 

This  is  all  wrong,  and  we  trust  will  very  soon  be  remedied. 
All  the  rendering  of  tallow  should  be  done  at  the  rendering- 
house,  where  all  necessary  devices  and  appliances  are  in 
readiness  to  perform  the  work  without  ofience.  The  same 
success  has  attended  the  process  (performing  it  without 
offence)  as  resulted  from  the  first  year's  experience.  The 
rendering-house  is  ample  for  the  accomplishment  of  all  the 
work  that  will  be  required  of  it  for  many  years.  Plans  are 
now  being  matured  by  which  the  soup  from  the  rendering- 
tanks  will  be  utilized,  and  this  part  of  the  work  will  be  in 
operation  within  a  few  weeks. 

A  block  of  two  tripe-houses,  with  stables,  have  been  erected, 
and  are  now  in  process  of  completion.  The  foundations  of  a 
third  house,  also,  have  been  laid,  and  are  now  waiting  to 
receive  the  buildings,  for  which  plans  have  been  made  and 
approved.  When  these  buildings  are  finished  and  put  in 
operation  (which  will  be  in  the  coming  season),  they  will  be 
sufiicient  to  treat  all  this  material  produced  at  the  abattoir. 

A  one-story  building,  three  hundred  and  eighty  feet  long, 
to  be  used  as  a  storehouse,  has  just  been  completed.  Beside 
three  new  buildings,  put  up  within  the  yard  to  accommodate 
the  business,  it  was  found  necessary  to  make  quite  extensive 
alterations  and  additions  in  and  to  the  rendering-house,  to 
perfect  the  working  of  the  system.  A  part  of  the  columns 
were  found  to  be  too  slender  to  support  the  weight  required 
of  them,  and  were  replaced  by  larger  ones.     A  new  elevator, 
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one  of  the  largest  and  finest  in  the  State,  has  been  addect,  to 
be  used  in  delivering  our  products  from  the  rendering-house. 
The  machine  repair-shop  has  been  furnished  with  a  complete 
set  of  tools,  including  lathes  and  drills.  Tanks  for  rendering, 
and  one  additional  dryer,  and  also  a  large  triple  press,  have 
been  put  into  the  same  building,  making  in  all  an  outlay  of 
ten  thousand  dollars.  The  yards  have  been  enlarged,  and 
now  contain  one  hundred  thousand  square  feet,  and  they 
have  been  covered  with  planking  throughout,  at  a  cost  of  six 
thousand  two  hundred  dollars. 

The  grounds  about  the  premises  have  been  graded  and 
improved.  Two  acres  of  new  land  have  been  made  by  filling, 
on  an  average  of  four  feet,  the  marsh  land  lying  along  the 
banks  of  the  river  (all  of  which  is  now  occupied  by  buildings, 
yards  and  driveways),  at  a  cost  of  about  four  thousand  two 
hundred  dollars.  Twenty-three  hundred  feet  of  drain-pipe, 
five  hundred  and  twenty-five  feet  of  heavy  four-inch  water- 
pipe,  and  twenty-one  hundred  and  twenty-three  feet  of  steam 
and  small  water-supply  pipe,  have  been  used  during  the  year. 
Eight  men  or  firms  have  come  to  do  business  at  the  abattoir 
within  the  year,  making  the  total  number,  now  slaughtering 
here,  twenty-six. 

We  have  been  at  work  twenty  months,  during  which  time 
we  have  been  perfecting  our  works,  making  additions  to  our 
accommodations,  and  laboring  to  make  the  abattoir,  in  all 
respects,  a  desirable  and  economical  place  for  those  engaged 
in  slaughtering  cattle  and  sheep,  and  preparing  meat  for  the 
market.  It  now  only  remains,  for  all  those  interested,  to 
avail  themselves  of  the  privilege  here  provided,  in  order  to 
render  the  enterprise  a  complete  success,  both  in  a  sanitary 
and  financial  point  of  view. 

Kespectfully  yours, 

J.  N.  MERIAM,  President. 
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n. 

REGULATIONS 

For  the  Conduct  of  the  Business  of  the  Butchers'  Slaughter- 
ing AND  Melting  Association. 


[Presented  by  the  Association,  and  approved  by  the  State  Board  of  Health  at  their 
meeting,  October  1,  1873.] 


I.  There  shall  be  a  managing  director,  appointed  by  the 
Board  of  Directors,  who  shall  have  the  general  charge  of  the 
premises  of  the  corporation,  and  of  all  work  done  on  said 
premises,  subject,  however,  to  such  rules  and  regulations  as 
may  from  time  to  time  be  adopted  by  the  corporation  or  im- 
posed by  the  State  Board  of  Health,  conformably  to  the 
charter  of  the  corporation. 

n.  Said  managing  director  shall  have  the  .entire  control 
over  all  assistants  and  employes  of  the  corporation,  and  shall 
keep  a  constant  supervision  of  the  rendering-house  and  the 
basements  of  the  slaughter-houses,  and  shall  see  that  all  rules 
and  regulations  of  the  corporation  and  of  the  State  Board  of 
Health  are  fully  observed. 

HI.  Every  person  occupying  any  slaughter-house,  or 
killing  or  dressing  any  animal  therein,  shall,  as  soon  as 
the  animal  is  dressed,  cause  its  offal,  tallow,  head  and  feet 
to  be  dropped  through  the  openings  in  the  floor  which 
shall  be  designated  for  the  purpose.  Whenever  any  animal 
is  killed,  the  blood-hole  in  the  floor  shall  be  opened,  so  that 
all  blood  ma}^  run  through  the  same.  The  hides  and  tripe  of 
beef-cattle  shall  also  be  dropped  immediately  through  the 
respective  openings  provided  for  the  purpose.  While  the 
killing  is  in  progress,  the  water-hole  in  the  trough  shall  be 
kept  closed.  After  the  killing  is  over,  the  blood-hole  and 
all  openings,  except  the  water-hole,  shall  be  closed.  The 
water-hole  shall  be  opened,  and  the  floor  and  walls  of  the 
slaughter-house  shall  be  thoroughly  washed  down. 
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IV.  The  corporation  shall  provide  in  the  basement  a  suffi- 
cient number  of  properly-constructed  wagons  to  receive  the 
said  oflfal,  tallow,  heads  and  feet,  tripes,  blood  and  hides. 
The  managing  director  shall  cause  one  of  said  wagons  to  be 
kept  constantly  under  each  opening  in  the  floor,  while  any 
killing  is  going  on,  and  ui 
cleared  up  after  such  killing. 


killing  is  going  on,  and  until  the  slaughter-house  floor  is 


V.  All  hides  shall  be  removed,  under  the  direction  of  the 
managing  director,  to  a  part  of  the  rendering-house  to  be 
called  the  "  hide-room,"  where  they  shall  be  weighed  and 
delivered  to  any  person  who  shall  have  authority  from  the 
butcher  to  receive  them  for  removal  from  the  premises  of  the 
corporation ;  or,  if  the  same  are  to  be  cured  by  the  corpora- 
tion, or  on  its  premises,  they  shall  be  salted  and  taken  care 
of  under  charge  of  the  managing  director. 

VI.  All  tallow  shall,  in  like  manner,  be  removed  to  the 
rendering-house,  and  weighed  and  delivered  to  any  person 
who  shall  have  authority  from  the  butcher  to  receive  it  for 
removal  from  the  premises  ;  or,  if  the  same  is  to  be  rendered 
by  the  corporation,  it  shall  be  raised  on  the  elevator  to  the 
rendering-room,  and  immediately  rendered. 

VII.  All  tripes  shall  be  removed  in  like  manner  and  de- 
livered to  the  person  authorized  to  receive  them. 

Vin.  Any  butcher  who  sells  his  hides  or  tallow  for  re- 
moval from  the  premises,  shall  notify  the  managing  director 
of  the  name  of  the  purchaser,  and  shall  pay  to  the  corporation 
his  due  proportion  of  the  actual  cost  of  the  labor  employed  in 
removing  said  hides  and  tallow  from  the  basement  of  the 
slaughter-house  to  the  rendering-house,  and  of  delivering  the 
said  hides  and  tallow  to  the  said  purchaser.  He  shall  also 
take  care  that  the  purchaser  of  said  hides  and  tallow  shall 
come  each  day,  at  such  time  as  shall  be  fixed  by  the  manag- 
ing director,  with  suitable  wagons  to  receive  and  remove 
from  the  premises  all  hides  and  tallow  ready  for  removal,  so 
that  no  tallow  or  hides  shall  remain  on  the  premises  of  the 
corporation,  except  such  as  are  to  be  manufactured  by  said 
corporation,  or  on  its  premises. 
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IX.  The  corporation  shall  render  all  tallow  that  the  per- 
sons hiring  or  occupying  a  slaughter-house  on  its  premises 
shall  request,  and  all  that  shall  not  be  removed  from  the 
premises,  as  provided  in  the  preceding  regulation;  and  shall 
sell  or  cause  to  be  sold  all  tallow  so  rendered ;  shall  keep 
proper  books  of  account,  showing  the  weights  and  amounts 
received  from  the  sales  of  the  tallow  of  each  butcher,  and 
shall  receive,  for  manufacturing  and  selling  said  tallow,  such 
percentage  of  the  proceeds  of  such  sales  as  may  be  fixed  by 
the  directors  of  the  corporation  from  time  to  time.  But  this 
regulation  shall  not  prevent  the  corporation  from  buying  of 
any  butcher  his  crude  tallow,  at  such  price  as  may  be  agreed 
u]3on. 

X.  The  corporation  shall,  in  like  manner,  remove  and 
render  the  heads  and  feet  of  all  animals  slaughtered  on  the 
premises,  and  shall  pay  for  each  set  of  heads  and  feet  such 
prices  as  the  directors  may  fix  from  time  to  time,  subject  to 
the  approval  of  the  State  Board  of  Health,  unless  the  parties 
shall  agree  upon  a  price. 

XI.  All  blood  and  offal  shall  be  forthwith  removed  from 
the  basement  of  the  slaughter-house  to  the  rendering-house, 
and  raised  on  the  elevator  to  the  proper  story  for  manufac- 
turing it.  Offal  shall  be  rendered  while  fresh,  and  the  scrap 
of  all  offal  and  all  blood  shall  be  immediately  dried.  All 
blood  and  offal  shall  be  the  property  of  the  corporation,  arid 
the  manufactured  fertilizers  shall  be  properly  packed  and 
stored  for  sale  by  the  corporation. 

XII.  Pelts  of  sheep  shall  be  dropped  into  the  basement 
under  the  slaughter-house,  and  removed  every  day. 

XIII.  All  stables  shall  be  kept  clean  and  sweet.  The 
corporation  shall  remove  the  manure  from  the  stables  and 
the  yards  as  often  as  need  be,  to  keep  the  said  stables  and 
yards  inoffensive.  The  manure  shall  be  the  property  of  the 
corporation. 

Xiy.  The  corporation  shall  furnish  the  necessary  power 
for  hoisting,  and  the  necessary  hot  and  cold  water  for  cleans- 
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ing  the  meat  and  the  slaughter-houses,  and  also  water  for  the 
stables  and  stock-yards.  In  the  use  of  said  machinery  and 
water,  the  butcher  shall  exercise  all  reasonable  care  to  avoid 
breaking  the  machinery  and  waste  of  water,  or  damage  to  the 
buildings. 

XV.  All  leases  shall  be  executed  in  the  name  of  the  cor- 
poration, by  the  president,  and  shall  require  the  lessees  to 
conform  to  the  regulations  which  may  be  made  from  time  to 
time  by  the  corporation  and  the  State  Board  of  Health. 


m. 

COMMONWEALTH    OF    MASSACHUSETTS. 

State  Board  of  Health,  ) 
Boston,  July  30,  1874.     I 

In  accordance  with  section  4,  chapter  365,  of  the  General 
Statutes,  1870,  the  following  revised  regulations  have  been 
adopted  by  the  State  Board  of  Health  for  the  conduct  of  the 
business  at  the  abattoir  of  the  Butchers'  Slaughterinsf  and 
Melting  Association ;  and  strict  compliance  therewith,  both 
on  the  part  of  the  Association  and  of  its  individual  tenants, 
will  be  insisted  on  and  enforced  by  the  Board. 

By  order  of  the  State  Board  of  Health, 

F.  W.  DRAPER,  M.D., 

Secretary  pi*o  tempore. 


Regulations. 

1.  Only  animals  in  health  shall  be  slaughtered  for  food. 

Dead  or  diseased  animals,  when  received  in  ordinary  con- 
signments of  live-stock  to  persons  slaughtering  on  the  prem- 
ises, may  be  prepared  for  rendering  in  the  basements,  and 
thence  immediately  transferred  to  the  rendering-tanks  and 
rendered. 
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2.  No  injury  or  unnecessary  pain  shall  be  inflicted  on  any 
animal  at  the  premises  of  the  Association. 

An  ample  supply  of  food  and  water  must  be  served  to  ani- 
mals at  seasonable  times. 

3.  The  occupants  of  slaughter-houses  shall  see  that  all 
parts  of  animals,  slaughtered  on  their  premises,  are  at  once 
put  in  the  places  provided  for  their  reception  ;  that  the  offal, 
tallow,  heads,  feet,  blood,  hides  and  tripe  are  dropped,  as 
soon  as  may  be,  through  those  openings  in  the  floor,  which 
are  specially  designed  to  receive  them ;  that,  while  the  kill- 
ing is  in  progress,  the  blood-hole  in  the  trough  is  kept  open, 
and  the  water-hole  is  kept  closed  ;  and  that,  when  the  slaugh- 
tering is  finished  for  the  day,  the  water-hole  is  opened  and 
all  other  holes  are  closed,  and  the  floor  and  walls  of  the 
slaughter-house  are  thoroughly  scraped,  washed  and  cleaned. 

The  close-pens,  cooling-rooms,  loading-sheds,  stables,  and 
all  other  parts  of  the  premises,  must  be  kept  clean  and  in 
orderly  condition. 

4.  No  parts  of  animals  slaughtered  elsewhere  shall  be 
brought  to  the  premises  of  the  Association,  except  by 
special  permission  of  the  State  Board  of  Health,  issued  in 
writing. 

Permission  to  bring  blood  or  offal  (except  fresh  heads  and 
feet)  will  not  be  given  in  any  case. 

5.  The  corporation  shall  provide,  in  the  basement,  a  suffi- 
cient number  of  properly-constructed  wagons  to  receive  the 
offal,  tallow,  heads,  feet,  blood,  tripe  and  hides.  One  of 
said  wagons  must  be  constantly  kept  under  each  opening  in 
the  floor,  while  killing  is  going  on,  and  until  the  slaughter- 
house floors  are  cleaned  after  the  killing. 

All  parts  of  the  slaughtered  animals  which  are  to  be  ren- 
dered, dried  or  salted,  on  the  premises,  must  be  so  treated 
without  delay. 

All  hides  and  skins,  tallow  or  tripe,  belonging  to  any  ten- 
ant of  the  corporation,  who  desires  to  have  them  removed 
from  the  premises  before  being  rendered,  salted  or  cured, 
shall  be  so  removed  at  once.  In  no  case  will  such  material 
be  suffered  to  remain  more  than  twelve  hours  before  removal. 

6.  The  corporation  shall  render  all  tallow  produced  on  the 
premises  that  the  persons  hiring  or  occupying  such  premises 
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shall  request,  and  all  tallow  that  is  not  removed  from  the 
premises  as  provided  in  the  last  section  of  the  preceding 
regulation.  And  after  such  rendering,  the  corporation  shall 
return  to  each  person  his  proportionate  share  of  such  ren- 
dered tallow,  unless  some  other  disposition  of  the  same  shall 
be  mutually  agreed  upon.  And  all  hides  and  skins,  not 
removed  as  provided  for  in  the  last  section  of  the  preceding 
regulation,  shall  be  salted  by  the  corporation  and  returned 
to  the  owners.  And  the  corporation  shall  receive  for  the 
rendering  and  salting,  provided  in  this  regulation,  such  com- 
pensation as  shall  from  time  to  time  be  fixed  by  the  direct- 
ors, subject  to  the  approval  of  the  State  Board  of  Health. 
But  this  regulation  shall  not  prevent  the  corporation  from 
buying  from  any  tenant  his  crude  tallow,  or  his  hides,  skins 
and  tripe,  at  such  price  as  may  be  agreed  upon. 

7.  The  corporation  shall  at  all  times  keep  the  basements 
of  the  slaughter-houses  thoroughly  washed  and  cleaned ;  and 
shall  provide  that  no  blood,  oiFal  or  manure  shall  at  any 
time  enter  the  sewers. 

The  rendering-house  shall  be  kept  in  good  order,  and  none 
of  the  gases  from  the  rendering-tanks,  driers  or  condensers, 
shall  be  permitted  to  escape  into  the  open  air  or  into  the 
sewers. 

Manure  from  cattle-pens,  close-pens  and  stables,  and  from 
the  stomachs  and  intestines  of  animals  slaughtered,  must  bo 
removed  from  the  premises  as  often  as  may  be  needed  to 
insure  cleanliness,  and  all  the  grounds  of  the  corporation 
must  be  kept  in  an  orderly  condition. 

8.  The  corporation  shall  render  the  heads  and  feet  of  all 
animals  slaughtered  on  the  premises,  and  shall  pay  for  each 
set  of  heads  and  feet  such  price  as  the  directors  may  fix 
from  time  to  time,  subject  to  the  approval  of  the  State 
Board  of  Health,  unless  the  parties  shall  agree  upon  the 
price. 

9.  All  blood,  intestines,  and  other  offal,  the  property  of 
the  corporation,  shall  be  rendered  while  fresh,  and  all  scrap 
and  blood  shall  be  dried  as  soon  as  may  be. 

10.  The  corporation  shall  furnish  the  necessary  hot  and 
cold  water  for  cleaning  the  meat  and  the  slaughter-houses ; 
and  also  water  for  the  stables  and  stock-yards. 
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In  the  use  of  the  machinery  and  water,  the  tenant  shall 
exercise  all  reasonable  care  to  avoid  breaking  the  machinery, 
wasting  the  water,  and  injuring  the  buildings. 

11.  All  leases  shall  be  executed  in  the  name  of  the  corpo- 
ration, and  shall  contain  a  condition  that  the  lessees  shall 
conform  to  the  foregoing  regulations,  and  to  such  regula- 
tions as  shall  hereafter  be  made  by  the  State  Board  of 
Health,  or  by  the  corporation  with  the  approval  of  the  State 
Board  of  Health. 


lY. 
CHEMICAL  ANALYSIS  OF  PEARL  BUTTER. 

By  J.  M.  Merrick,  B.  Sc. 


The  sample  I  procured  was  yellowish,  looking  like  genuine 
butter,  rather  unlike  the  genuine  in  texture,  being  "short" 
and  crumbly,  of  a  pleasant  taste,  but  lacking  in  the  delicate 
flavor  and  peculiar  taste  of  real,  first-class  butter.  It  is  sold 
as  an  artificial  product,  and  at  a  price  much  below  that  of 
genuine  butter.     I  can  see  nothing  objectionable  in  its  use. 

The  following  is  the  result  of  my  analysis  : — 

The  sample  contained — 


Fatty  matter. 

82.22 

Water,  . 

12.20 

Salt,       .         ... 

5.07 

Casein,  . 

.50 

Coloring-matter,     . 

trifling. 

100.00 


I  found  the  melting-point  to  be  107°  6'  Fahrenheit. 
Stohmann,  the  most  recent  authority,  gives  the  results  of  a 
series  of  analyses  of  butter,  of  which  I  annex  three. 
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Quality  of  Butiee. 

Fat. 

"Water. 

Salt. 

Casein. 

Extractive 
Matter. 

Extra  fine, 

Standard,   .... 

No.  3,         .        .        .        . 

86.95 
85.50 
82.91 

11.68 

12.29 
14.42 

1.43 

.93 

1.78 

.19 

.57 
1.78 

.85 

.59 

1.07* 

*  The  fat  of  suet,  from  which  artificial  butter  is 'made,  consists  of  about  forty-six 
per  cent,  of  stearine  (of  which  nearly  four-fifths  are  removed  in  the  processes  of 
manufacture) ,  the  remainder  being  palmitine  and  oleine ;  and  that  of  genuine  butter 
contains  (beside  about  sixty  per  cent,  of  palmitine,  thirty  per  cent,  of  oleine,  and  a  small 
amount  of  stearine)  four  other  fats  in  a  proportion  of  about  two  per  cent.,  which  are 
peculiar  to  milk,  and  give  to  daiiy  butter  its  well-known  agreeable  flavor ;  but  they 
are  easily  resolvable  into  glycerine  and  four  volatile  fatty  acids,  especially  in  presence 
of  a  nitrogenous  substance  like  casein,  which  acts  as  a  ferment.  It  is  to  the  liberation 
of  these  volatile  acids  that  the  "  rancid  "  smell  and  taste  in  common  butter  become 
due.  Angell  and  Hehner  (London,  1874)  place  the  melting-point  of  the  best  butter  at 
96°  8'  F.,  or  slightly  below  the  temperature  of  the  stomach.  They  think  that  there 
are  chemical  means  by  which  the  sophistication  of  butter  with  other  fats  can  be 
detected ;  but  other  chemists  generally,  and  especially  Wanklyn  (London,  1874) ,  are 
not  able  to  agree  with  them.  The  diflerences  in  the  quantities  of  salt  in  the  two 
analyses  may  be  due  to  peculiarities  of  taste,  one  examination  having  been  made  in 
Germany  and  the  other  in  America.  The  coloring  matter,  used  also  in  the  dairy  for 
the  same  purpose,  is  a  harmless  vegetable  substance  from  a  tropical  plant. — [Editor's 
Note.] 


V. 


An  Act  to  incokpokate  the  Butchers  Slaughtering  and  Melting 
Association  in  Brighton,  and  for  other  Purposes. 

JBe  it  enacted,  etc.,  as  follows: 

Section  1.  Horace  W.  Baxter,  Horace  W.  Jordan  and  B. 
Francis  Ricker,  their  associates  and  successors,  are  hereby 
made  a  corporation,  by  the  name  of  the  Butchers'  Slaughter- 
ing and  Melting  Association,  to  be  located  in  the  town  of 
Brighton,  for  the  purpose  of  carrying  on  the  business  of  buy- 
ing and  slaughtering  cattle,  sheep  and  other  animals,  and  of 
melting  and  "rendering"  establishments,  subject,  however,  to 
the  provisions  hereinafter  contained,  and  to  all  general  laws 
now  or  that  may  hereafter  be  in  force  applicable  to  such  cor- 
porations. 

Section  2.     Said  corporation  may  take  and  hold,  by  pur- 
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chase  or  otherwise,  such  parcel  of  land  not  exceeding  one 
hundred  acres  in  extent,  and  situated  in  Brighton,  within  two 
miles  of  the  Cattle  Fair  Hotel,  as  the  state  board  of  health 
shall  by  vote  determine  to  be  suitable  for  the  carrying  on  of 
said  business ;  and  said  corporation  shall  within  sixty  days 
from  the  time  it  shall  take  any  land  otherwise  than  by  pur- 
chase, file  in  the  office  of  the  registry  of  deeds  for  the  county 
wherein  said  lands  lie,  a  description  thereof,  as  certain  as  is 
required  in  a  common  conveyance  of  lands,  together  with  a 
statement  of  the  purpose  for  which  the  lauds  are  taken,  which 
description  and  statement  shall  be  signed  by  the  president  of 
the  corporation. 

Section  3.  The  said  corporation  shall  be  liable  to  pay  all 
damages  that  shall  be  sustained  by  any  persons  in  their  prop- 
erty by  the  taking  of  any  land  for  the  purposes  of  this  act. 
Any  person  who  shall  sustain  damages  as  aforesaid,  and  who 
shall  not  agree  upon  the  damages  to  be  paid  therefor,  may 
apply  by  petition  for  the  assessment  of  his  damages,  at  any 
time  within  one  year  from  the  taking  of  said  land,  to  the 
superior  court,  in  the  county  in  which  said  land  is  situate. 
Such  petition  may  be  filed  in  the  clerk's  office  of  said  court, 
in  vacation  or  in  term  time,  and  the  clerk  shall  thereupon 
issue  a  summons  to  said  corporation,  returnable  if  issued  in 
.  vacation  to  the  then  next  term  of  the  said  court,  held  fourteen 
days  at  least  after  the  issuing  of  said  summons,  and  if  in 
term  time  returnable  on  such  day  as  the  court  shall  order,  to 
appear  and  answer  to  the  said  petition ;  the  said  summons 
shall  be  served  fourteen  days  at  least  before  the  return  day 
thereof,  by  leaving  a  copy  thereof  with  the  clerk  of  said  cor- 
poration, and  upon  the  return  of  said  summons  duly  served, 
the  said  petition  shall  stand  as  a  cause  in  said  court,  and  all 
questions  of  fact  relating  to  the  damages  sustained  by  the  pe- 
titioner shall  be  heard  and  determined,  and  the  amount  of 
such  damages  shall  be  assessed  by  a  jury  of  said  court,  unless 
the  parties  shall  in  writing  waive  their  right  to  a  jurj^-trial 
and  agree  that  the  question  of  said  damages  shall  be  deter- 
mined by  the  court ;  and  the  verdict  of  said  jury,  being  ac- 
cepted and  recorded  by  said  court,  or  the  award  of  the  court, 
if  jurj^-trial  shall  be  waived,  shall  be  final  and  conclusive,  and 
judgment  shall  be  rendered  and  execution  issued  thereon,  and 
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costs  shall  be  recovered  by  the  petitioner  if  the  amount  of 
said  judgment  shall  exceed  the  amount  offered  him  for  his 
damage  by  said  corporation  before  the  filing  of  said  petition ; 
otherwise  said  corporation  shall  recover  its  costs. 

Section  4.  Said  corporation  shall  proceed  to  build  upon 
said  land  suitable  buildings  for  the  slaughtering  of  cattle, 
sheep  and  other  animals,  and  for  melting  and  rendering  pur- 
poses, and  all  necessary  stables  and  outbuildings.  But  no 
building  shall  be  erected  until  the  plans  thereof  with  all  de- 
tails of  construction  shall  have  been  submitted  to  and  approved 
by  said  state  board  of  health,  or  some  person  designated  by 
said  board  to  examine  said  plans.  All  the  business  of  said 
corporation  shall  be  carried  on  in  accordance  with  such  regu- 
lations as  said  board  shall  from  time  to  time  establish  and  fur- 
nish in  writing  to  the  clerk  of  said  corporation,  and  for  each 
violation  of  any  one  of  said  regulations,  said  corporation 
shall  be  liable  to  a  fine  of  not  less  than  twenty  nor  more  than 
five  hundred  dollars,  to  be  recovered  by  indictment  against 
said  corporation.  Subject  to  the  foregoing  provisions,  said 
corporation  may  manufacture  and  sell  any  of  the  usual  prod- 
ucts of  said  slaughtering  and  melting  business,  or  may  lease 
or  permit  other  persons  to  use  their  buildings  or  parts  thereof 
on  such  terms  as  may  be  agreed  upon.  And  each  member  of 
said  corporation  shall  have  the  right  to  slaughter  on  the  said 
premises,  subject  to  such  regulations  and  such  tariff  of  prices 
as  said  corporation  may  by  vote  at  any  regular  meeting  estab- 
lish, and  to  the  regulations  of  the  said  board  of  health  as  afore- 
said. And  any  person  engaged  in  slaughtering  or  other  busi- 
ness on  the  premises  of  said  corporation  who  shall  violate  any 
of  the  said  regulations  of  said  board  shall  be  liable  to  the 
penalty  herein  before  affixed  to  violation  thereof  by  said  cor- 
poration. 

Section  5.  The  capital  stock  of  said  corporation  shall 
consist  of  two  hundred  thousand  dollars,  to  be  divided  into 
shares  of  one  hundred  dollars  each,  and  said  corporation  shall 
not  take  any  land,  as  herein  before  provided,  or  commence 
business,  until  the  sum  of  one  hundred  thousand  dollars  at 
least  shall  be  paid  in  cash. 

Section  6.  The  state  board  of  health  may,  if  in  their 
judgment  the  public  health  shall  require,  order  any  person, 
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at  any  time  engaged  in  the  business  of  slaughtering  within 
six  miles  of  the  Faneuil  Hall  Market  in  Boston,  and  not  upon 
any  island  in  the  harbor,  to  slaughter  his  cattle,  sheep,  or 
other  animals,  upon  the  premises  of  said  corporation :  pro- 
vided,  that  thirty  days'  notice  of  an  intention  to  pass  such  an 
order  shall  be  given  to  such  person  by  said  board,  and  that 
after  such  notice  is  given  such  person  shall  have  continued 
to  conduct  his  business  in  such  a  manner  as  in  the  judgment 
of  the  board  is  injurious  to  the  public  health  ;  and  the  supreme 
judicial  court,  or  any  justice  thereof  sitting  in  equity,  shall 
have  power  to  enforce  any  such  order  of  said  board  by  injunc- 
tion. And  whenever  said  board  shall  make  such  order  as 
aforesaid,  they  shall  also  jBx,  in  said  order,  the  price  per  head 
which  said  party  so  served  with  said  order  shall  pay  to  said 
corporation  for  the  use  of  a  place  in  its  said  building  for 
slaughtering  as  aforesaid,  but  said  price  may  be  fixed  as  a 
certain  sum  of  money,  or  as  a  certain  portion  of  the  animal, 
with  its  blood  and  offal,  and  said  corporation  shall  be  bound 
to  permit  said  party  to  slaughter  on  its  premises,  on  the  terms 
so  fixed  by  the  order  of  said  board,  unless  said  corporation 
and  said  party  shall  agree  upon  some  different  terms.  Any 
person  aggrieved  by  any  order  of  the  board  of  health,  as  in 
this  section  provided,  shall  have  the  right  to  appeal  from  said 
order  in  the  same  manner,  and  with  the  same  effect,  as  such 
right  is  now  given  in  chapter  twenty-six  of  the  General 
Statutes  to  a  person  aggrieved  by  an  order  of  a  town  board 
of  health,  prohibiting  the  carrying  on  of  offensive  trades.  In 
case  of  any  appeal  as  herein  provided,  the  application  for  a 
jury  shall  be  made  to  the  superior  court  in  the  county  wherein 
the  party  prohibited  transacts  his  business,  if  in  session  in 
said  county,  or  in  vacation  to  any  justice  of  said  court. 
l_Approved  June  16,  1870. 


VI. 

An  Act  concekxing  Swi>fE-sLAUGHTERiNG  Associations. 

Be  it  enacted,  etc.,  asfolloivs : 

Section  1.  Three  or  more  persons  who  shall  have  associated 
themselves  together  by  an  agreement  in  writing,  such  as  is 
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described  in  section  seven  of  chapter  two  hundred  and  twen- 
ty-four of  the  acts  of  eighteen  hundred  and  seventy,  with  a 
capital  of  not  less  than  one  hundred  thousand  nor  more  than 
five  hundred  thousand  dollars,  with  the  intention  to  constitute 
a  corporation  for  the  purpose  of  buying  and  slaughtering 
swine,  and  of  melting  and  rendering  and  pork-packing,  shall 
become  a  corporation  upon  comj)lying  with  the  provisions  of 
the  eleventh  section  of  said  act,  with  all  the  powers,  rights  and 
privileges,  and  subject  to  all  the  duties,  limitations  and  restric- 
tions conferred  by  said  act  upon  corporations  except  as  herein- 
after provided,  and  subject  to  all  general  laws  which  now  are 
or  hereafter  may  be  in  force,  applicable  to  such  Corporations. 

Section  2.  Such  corporation  may  take  and  hold  by  pur- 
chase or  otherwise  such  parcel  of  land,  not  exceeding  one 
hundred  acres  in  extent,  and  situated  in  such  place  as  the 
state  board  of  health  shall  by  vote  approve  or  determine  to 
be  suitable  for  the  carrying  on  of  said  business  ;  and  such 
corporation  shall  within  sixty  days  from  the  time  it  takes  any 
land  otherwise  than  by  purchase,  file  in  the  office  of  the 
registry  of  deeds  for  the  county  wherein  said  lauds  lie,  a 
descrij)tion  thereof,  as  certain  as  is  required  in  a  common 
conveyance  of  lands,  together  with  a  statement  of  the  purpose 
for  which  the  lands  are  taken,  which  description  and  state- 
ment shall  be  signed  by  the  president  of  the  corporation  : 
jprovided,  however,  that  no  land  shall  be  taken  under  the 
provisions  of  this  section,  without  the  approval  in  writing  of 
the  mayor  and  aldermen  of  the  city,  or  the  selectmen  of  the 
town  in  which  the  land  is  taken. 

Section  3.  Such  corporation  shall  be  liable  to  pay  all 
damages  sustained  by  any  persons  in  their  property  by 
the  taking  of  any  land  for  the  purposes  of  this  act.  Any 
person  sustaining  damages  as  aforesaid,  and  not  agree- 
ing upon  the  damages  to  be  paid  therefor,  may  apply,  by 
petition,  for  the  assessment  of  his  damages,  at  any  time 
within  one  year  from  the  taking  of  said  land,  to  the  superior 
court  in  the  county  in  which  said  land  is  situate;  such 
petition  may  be  filed  in  the  clerk's  office  of  said  court  in  vaca- 
tion or  in  term  time,  and  the  clerk  shall  thereupon  issue  a 
summons  to  the  corporation,  returnable,  if  issued  in  vacation, 
to  the  then  next  term  of  the  said  court,  held  fourteen  days  at 
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least  after  the  issuing  of  said  summons ;  and  if  in  term  time, 
returnable  on  such  day  as  the  court  shall  order,  to  appear 
and  answer  to  the  said  petition  ;  the  said  summons  shall  be 
served  fourteen  days  at  least  Before  the  return  day  thereof, 
by  leaving  a  copy  thereof  with  the  clerk  of  the  corporation, 
and  upon  the  return  of  said  summons  duly  served,  the  said 
petition  shall  stand  as  a  cause  in  said  court,  and  all  questions 
of  fact  relating  to  the  damages  sustained  by  the  petitioner 
shall  be  heard  and  determined,  and  the  amount  of  such 
damages  shall  be  assessed  by  a  jury  of  said  court,  unless  the 
parties  in  writing  waive  their  right  to  a  jury  trial  and  agree 
that  the  question  of  said  damages  shall  be  determined  by  the 
court ;  and  the  verdict  of  said  jury,  being  accepted  and 
recorded  by  said  court,  or  the  award  of  the  court,  if  jury 
trial  is  waived,  shall  be  final  and  conclusive,  and  judgment 
shall  be  rendered,  and  execution  issued  thereon,  and  costs 
shall  be  recovered  by  the  petitioner  if  the  amount  of  said 
judgment  exceeds  the  amount  ojfFered  him  for  his  damage  by 
the  corporation  before  the  filing  of  said  petition ;  otherwise 
the  corporation  shall  receive  its  costs. 

Section  4.  Such  corporation  shall  proceed  to  build  upon 
said  land  suitable  buildings  for  the  slaughtering  of  swine, 
and  for  melting  and  rendering  purposes,  and  all  necessary 
stables  and  out-buildings.  But  no  buildings  shall  be  erected 
until  the  plans  thereof,  with  all  details  of  construction,  have 
been  submitted  to,  and  approved  by  said  state  board  of 
health,  or  some  person  designated  by  said  board  to  examine 
said  plans.  All  the  business  of  the  corporation  shall  be 
carried  on  in  accordance  with  such  regulations  as  said  board 
shall,  from  time  to  time,  establish  and  furnish  in  writing  to 
the  clerk  of  such  corporation,  and  for  each  violation  of  any 
one  of  said  regulations,  the  corporation  shall  be  liable  to  a 
fine  of  not  less  than  twenty  nor  more  than  five  hundred 
dollars,  to  be  recovered  by  indictmemt  against  said  cor- 
poration. 

Subject  to  the  foregoing  provisions,  such  corporation  may 
manufacture  and  sell  any  of  the  usual  products  of  said  slaugh- 
tering, and  melting  and  rendering  business,  or  may  lease,  or 
permit  other  persons  to  use  their  buildings,  or  parts  thereof, 
on  such  terms  as  may  be  agreed  upon.     And  each  member  of 
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the  corporation  shall  have  the  right  to  slaughter  on  said 
premises,  subject  to  such  regulations  and  such  tariff  of  prices 
as  the  corporation  may  by  vote  at  any  regular  meeting, 
establish,  and  to  the  regulations  of  the  said  board  of  health 
as  aforesaid.  And  any  person  engaged  in  slaughtering  or 
other  business  on  the  premises  of  such  corporation,  who 
shall  violate  any  of  the  said  regulations  of  said  board,  shall  be 
liable  to  the  penalty  herein  before  affixed  to  violations  thereof, 
by  such  corporation.     [^Approved  June  2,  1874. 


ON  THE  COMPOSITION  OF  THE  AIE  OF  THE 
GEOUND-ATMOSPHEEE. 


Bt    WM.    RIPLEY    NICHOLS, 

Professor  of  General  Chemistry  in  the  Massachttsetts  Institute  of 
Technology. 


ON  THE  COMPOSITION  OF  THE  AIE  OF  THE  GEOUND- 
ATMOSPHERE. 


That  the  atmosphere  of  invisible  gas  which  surrounds  us 
on  every  side,  and  which  we  call  the  air,  is  a  ponderable  sub- 
stance ;  that  it  exerts  a  definite  pressure  upon  every  surface 
upon  which  it  rests, — a  pressure  which  may  be  measured 
in  pounds, — these  are  facts  with  which  we  are  familiar  from 
childhood,  although  we  do  not  ordinarily  take  cognizance  of 
this  substance,  except  when  it  is  in  motion,  nor  even  then, 
unless  it  is  moving  with  a  velocity  greater  than  one  hundred 
feet  per  minute. 

Less  familiar  to  our  minds  than  the  above-mentioned  facts, 
is  the  consideration  that  the  ground  beneath  our  feet  is  pene- 
trated to  an  indefinite  depth  by  the  atmosphere ;  it  is  a  fact 
which  we,  of  course,  know,  but  which  we  do  not  generally 
recognize. 

We  observe  that  water  spilled  upon  the  ground  soaks  into 
it  sooner  or  later,  but  when  we  speak  of  the  porosity  of  a  soil, 
we  are  more  apt  to  think  of  the  possibility  of  filling  the  pores 
or  interstices  of  the  soil  with  water  than  of  the  fact  that, 
under  ordinary  circumstances,  those  pores  or  interstices  are 
filled  with  air.  In  fact,  we  may  determine  the  relative  pcf- 
rosity  of  difi'erent  soils  by  taking  vessels  of  equal  size,  filling 
them  completely  with  the  soils  in  question,  and  then  pouring  in 
as  much  water  as  the  vessel  will  hold  in  addition.  The  water 
takes  the  place  of  air  previously  confined  in  the  soil,  and  the 
volume  of  air  displaced  is  measured  by  the  volume  of  water 
absorbed.  Nor  is  this  true  simply  of  sand,  gravel  and  of 
soils  which  are  recognized  as  porous  ;  even  firm  rocks  in  many 
cases  will  absorb  a  considerable  amount  of  water  or,  in  other 
words,  contain  a  considerable  amount  of  air.  Some  varieties 
of  sandstone  are  thus  made  up  of  air  to  the  extent  of  one-third 
of  their  bulk. 


208  STATE  BOAKD  OF  HEALTH.  [Jan. 

If  this  conception  of  the  presence  of  air  throughout  the 
ground  on  which  we  walk  is  unfamiliar  to  many,  it  is  far 
from  being  generally  known  that  this  "  ground-atmosphere  "* 
differs  in  composition  from  the  atmosphere  of  the  air.  It  is 
made  up  of  the  same  gases, — oxygen,  nitrogen  and  carbonic 
acid, — but  the  proportion  of  these  gases  in  the  atmosphere 
beneath  Qur  feet  is  subject  to  great  variation,  while  in  the 
atmosphere  about  us  it  is  nearly  constant ;  moreover,  the 
proportion  of  carbonic  acid  is  considerably  greater  in  the 
ground-air  than  in  the  air  of  the  atmosphere.  It  is,  indeed, 
only  a  very  short  time  since  investigations  into  the  character 
of  the  ground-air  were  begun,  as  having  possible  reference  to 
hygienic  questions.  Boussingault,  to  be  sure,  in  1852,  inves- 
tigated tjie  composition  of  the  atmosphere  confined  in  the 
upper  portion  of  the  ground.  His  experiments  were  made, 
however,  on  air  taken  at  an  average  depth  of  only  about 
fifteen  inches,  and  the  matter  was  considered  simply  from  the 
stand-point  of  the  agricultural  chemist,  f 

In  the  year  1854,  Pettenkofer,J  in  his  investigations  on  the 
cholera,  called  attention  to  the  fact  that  the  air  in  the  ground 
deserved  attention  as  well  as  the  ground-water.  It  was  not, 
however,  until  the  year  1870, §  that  he  began  to  carry  on  sys- 
tematic investigations.  These  were  directed  principally  to 
determining  the  amount  of  carbonic  acid  present  at  various 
depths.  The  experiments  were  conducted  in  the  alluvial 
gravel  of  the  plain  in  which  Munich  is  situated,  in  a  locality 
which  had  not  been  subjected  to  cultivation,  and  it  was  found 
that,  as  a  rule,  the  amount  of  carbonic  acid  was  very  much 
greater  than  in  the  air  of  the  atmosphere,  that  the  amount  of 
this  gas  increased  with  the  depth,  and  that  the  amount  varied 
with  the  season,  being  greatest  in  summer  and  least  in 
winter.  To  illustrate  :  the  largest  amount  at  a  depth  of  4 
meters  (13|-  feet)  below  the  surface  was  18.38  parts  in  1,000 

*  The  term  "ground-water"  as  a  translation  of  the  Gennan  "  Grnndwasser "  has 
already  obtained  a  foothold  in  English ;  there  seems  to  be  no  reason  why  "  Grund- 
luft "  should  not  be  translated  "  ground-atmosphere  "  or  "  ground-air." 

t  Boussingault  et  Lewy.  Memoire  sur  la  composition  de  Fair  confine  dans  la  teiTC 
vegetale.     [Annales  de  chimie  et  de  physique,  [3],  xxxvii  (1853),  pp.  5-50.] 

X  Hauptbericht  uber  die  Cholera,  von  1854,  in  Bayern,  p.  377. 

§  Max  von  Pettenkofer.  Ueber  den  Kohlensauregehalt  der  Grundluft  im  Gerollbo- 
den  von  Munchen  in  verschiedenen  Tiefen  und  zu  verschiedenen  Zeiten.  [Zeitschrift 
far  Biologie,  vii.  (1871),  p.  395.] 
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(by  volume)  ;  this  was  on  August  7.  The  largest  amount  at 
a  depth  of  1^  meters  (5  feet)  was  14.15  parts;  this  was  in 
July  31.  The  smallest  amount  at  a  depth  of  4  meters  was 
3.01,  on  February  8  ;  at  a  depth  of  11  meters  was  1.58,  on 
February  28.*  Since  this  time  frequent  determinations  have 
been  made  in  various  localities  in  Munich,  under  the  direction 
of  Pettenkofer,  and  in  Dresden,  under  the  direction  of  Fleck, 
and  the  amount  of  carbonic  acid  found  has  often  been  much 
greater  than  the  maximum  mentioned  above,  on  one  occa- 
sion reaching  the  enormous  amount  of  80.63  parts  in  1,000 
(October,  1873). 

The  first  experiments  made  seemed  to  indicate  much 
greater  regularity  in  the  increase  or  decrease  of  carbonic 
acid,  according  to  depth  and  season,  than  subsequent  investi- 
gation has  shown  generally  to  obtain.  On  the  following  page 
(Fig.  1)  may  be  found  a  graphical  representation  of  the 
amount  of  carbonic  acid  at  the  depth  of  4  meters  (13|-  feet) 
and  1^  meters  (5  feet),  respectively,  as  found  by  Pettenkofer 
in  Munich,  from  September,  1870,  to  October,  1871. 

The  curve  is  a  very  striking  one,  with  well-marked  periods 
of  maximum  and  minimum;  it  is,  however,  constructed  from 
the  monthly  averages,  taking  the  mean  of  all  the  determina- 
tions made  during  each  month.  I  have  constructed,  on  an 
enlarged  scale  (Fig.  2) ,  a  curve  to  show  the  points  fixed  by 
all  the  determinations  made  during  the  months  of  July  and 
August,  1871  ;  and  subsequent  investigation  has  shown — as 
indeed  we  should  not  unnaturally  expect — that  the  character 
and  condition  of  the  soil  have  much  to  do  with  the  amount  of 
carbonic  acid  contained  in  it.  This  may  be  very  clearly  seen 
by  inspecting  the  following  table, f  which  contains  the  results 
of  determinations  made  in  difl"erent  localities  during  the  year 
1873,  the  depth  being  4  meters. 

*  The  amount  of  carbonic  acid  in  the  outer  air  may  he  taken  as  generally  lying 
between  0.30  and  0.45  parts  in  1,000. 
t  Jahreshericht  der  chem.  Centralstelle,  Dresden,  III.  (1874),  page  13. 
27 
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Table  No.  I. 
Carbonic  Add  expressed  in  Parts  per  1,000  (by  volume). 


MO  J5THS. 

In  gravelly  soil,  on 
the  left  bank  of 
the  Elbe,  Dresden. 
—Fleck. 

=  i 

11 

In    sandy    soil,    on 
the  right  bank  of 
the  Elbe,  Dresden. 
—Fleck. 

January, 

46.6 

6.8 

1.3 

February, 

36  6 

6.8 

2.6 

March, 

42.5 

5.1 

2.2 

April, 

39.9 

7.7 

2.0 

May, 

44.8 

5.5 

2.4 

June, 

48.3 

6.8 

3.8 

July, 

42.2 

9.5 

6.8 

August, 

56.6 

16.0 

4.1 

September, 

58.1 

17.4 

4.2 

October, 

60.1 

9.3 

3.8 

November, 

53.5 

8.5 

2.9 

December, 

47.3 

10.1 

2.2 

In  this  connection,  it  may  not  be  out  of  place  to  introduce 
some  of  Boussingault's  results,  previously  referred  to ;  *  the 
depth  being,  as  a  rule,  about  15  inches. 


Table  No.  II. 
Carbonic  Acid  expressed  in  Parts  per  1,000  (by  vohcme). 


Ho. 

Description. 

Carbonic  Acid. 

1  and  2,    . 

Land  recently  manured,     . 

22.1 

8,      . 

"          "               " 

97.4 

3  and  15, 

Cultivated  field. 

98 

5  and  6, 

Vineyard,    .... 

9.6 

11  and  12, 

Forest  of  Goersdorff, 

8.6 

16,  29,  31, 

Loamy  subsoil  of  same,     . 

8.2 

30  and  32, 

Sandy  subsoil  of  same. 

2.4 

18  and  25, 

Cultivated  field,  not  recently 

manured,     . 

7.9 

28,       . 

"            "     recently  manured,   . 

15.4 

13,       . 

Soil  rich  in  humus,     . 

36.4 

17,       . 

Cultivated  field. 

8.7 

21,       . 

"            "              .         . 

8.0 

23,       . 

"            "              .         . 

6.6 

22, 

Prairie,        .... 

17.9 

*  Annalcs  de  Cliimie  et  de  Physique  [3],  xxxvii.  (1853),  page  49. 
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The  examination  into  the  character  of  the  gases  contained 
in  the  soil  has  now  been  carried  on  in  various  localities  in 
Germany  for  several  years.  In  his  first  paper  on  the  subject, 
quoted  above,  Pettenkofer  says:  "  I  present  something  im- 
perfect and  incomplete, — simply  investigations  on  the  amount 
of  carbonic  acid  in  the  ground-air;  it  is,  however,  a  begin- 
ning which  perhaps  will  influence  others  to  seek  further. 
The  whole  problem  naturally  can  find  its  complete  solution 
only  when  everything  which  is  present  in  the  soil,  either  in 
the  state  of  gas  or  of  fine  suspended  particles,  has  been  accu- 
rately investigated  and  become  well  understood."  In  the 
second  paper  *  he  says  :  "  I  think  that  determinations  of  the 
amount  of  carbonic  acid  in  the  ground-air  might  furnish  us, 
in  soil  of  a  given  character,  with  a  valuable  indication  of 
what  is  designated  indefinitely  when  we  speak  of  the  ground's 
being  'impregnated';  just  as  in  a  room  full  of  people  we  can 
judge  with  reference  to  the  overcrowding  of  the  room  by  the 
amount  of  carbonic  acid."  Of  course,  it  is  difficult  to  gen- 
eralize and  to  make  deductions  from  observed  facts  until  a 
large  number  of  observations  have  been  made ;  and  it  is  pos- 
sible that  hereafter  some  better  index  of  impurity  than  car- 
bonic acid  ma}^  be  found ;  for  the  present,  however,  it  seems 
to  be  the  most  readily  determined  of  the  constituents  of  the 
ground-air,  and  the  results  obtained  are,  in  many  cases,  very 
strikino;  and  iuterestino;. 

Last  spring,  I  was  requested  by  Dr.  Derby,  the  then 
Secretary  of  the  Board  of  Health,  to  make  a  contribution  to 
this  subject  by  examining  the  air  below  the  surface  of  ground 
in  the  "  Back-Bay  lands  "  in  Boston.  This  part  of  the  city  is 
made  land,  having  been  filled  in  mainly  with  gravel  from  the 
drift  deposits  in  the  neighboring  country.  This  gravel  was 
placed  directly  upon  the  mud  of  the  Back  Bay,  and  is  of 
varying  thickness.  Several  preliminary  experiments  were 
made,  and,  finally,  a  connected  series  of  determinations  has 
been  carried  on  in  one  locality,  near  the  Institute  of  Tech- 
nology. 

I.  The  first  experiment  was  made  in  the  vacant  lot  to  the 
south  of  the  Institute  building.     The  level  of  the  lot  is  about 

*  Zeitschrift  fur  Biologic,  IX.  (1873),  page  257. 
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12  feet  above  mean  low-water,  and  the  sub-soil  water  rises  to 
within  from  3|  feet  to  5|-  feet  of  the  surface  of  the  ground ; 
the  air  could  not,  therefore,  be  taken  at  any  considerable 
depth  from  the  surface.  An  iron  pipe,  closed  and  pointed  at 
the  lower  end,  but  furnished  with  a  perforation  in  the  side, 
was  driven  into  the  ground,  so  that  the  perforation  was  3|^ 
feet  below  the  surface.  A  glass  tube  was  then  placed  in  the 
iron  pipe  so  that  it  reached  to  the  bottom,  and  clean  sand 
was  poured  into  the  iron  pipe  so  as  to  fill  completely  the 
space  around  the  glass  tube.  The  top  of  the  iron  pipe  was 
then  sealed  and  the  glass  tube  connected  with  an  aspirator. 
The  air  was  tested  for  suljphuretted  hydrogen  by  drawing  ten 
liters  of  the  air  through  a  solution  of  acetate  of  lead.  No 
sulphuretted  hydrogen  was  detected.  Another  portion  of 
air,  amounting  to  five  liters,  was  drawn  through  pure  water, 
and  the  water  subsequently  tested  for  ammonia.  There  was 
found  to  be  0.00004  gram  of  ammonia  from  the  five  liters  of 
air.  This  trial  was  made  May  4  ;  subsequently  (on  May  15) 
another  experiment  was  made,  with  identical  results.  The 
following  are  the  details  of  the  carbonic  acid  determinations  : 


Table  No.  III. 
Air  taken  three  and  a  half  feet  below  surface. 


DATE. 

Distance  from   snrface  of 
ground  to  surface  of  under- 
ground water. 

Carbonic  Acid, 
parts  in  1,000. 

May  4, 

1874, 

3  feet  10-1  inches,    . 

149 

"     7, 

" 

3 

"     Hi      " 

1.53 

"    15, 

(C 

4 

"  ,    0|      "          . 

1.51 

"    18, 

" 

4 

"     H    " 

2.20 

"   22, 

(( 

4 

"      2       " 

2.26 

n.  A  few  determinations  were  also  made  at  another  lo- 
cality on  the  "  Back-Bay  lauds  "  ;  namely,  in  the  rear  of  No.  523 
Columbus  Avenue.  Here  the  filling  material  was  very  loose 
sand.  The  sand  was  10  feet  in  thickness,  and  the  water  stood 
at  from  2  to  3  feet  from  the  surface  of  the  ground.  A  sample 
of  the  hard  mud  was  taken  up  from  a  depth  of  15  feet  below 
the  surface,  and,  after  being  dried  at  the  temperature  of  boil- 
ing  water,    was   found   to   lose    8.6   per   cent,  on   ignition. 
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Although  it  possessed  some  disagreeable  odor,  no  sulphuretted 
hydrogen  could  be  detected  wheu  the  mud  was  distilled  with 
water  or  with  acid.  The  mud  contained  ammonia  compounds 
and  nitrogenous  organic  matter.  Some  of  the  ground-water 
was  also  examined,  and  gave  negative  results  as  far  as  the 
sulphuretted  hydrogen  is  concerned.  A  few  examinations 
were  made  in  this  locality  of  air  taken  at  a  depth  of  2  feet 
from  the  surface.  No  sulphuretted  hydrogen  was  found  in 
13|-  liters  of  the  air  on  May  19,  and  on  the  same  date,  5  liters 
of  air  were  found  to  contain  somewhat  less  than  0.00002  Sfram 
of  ammonia,  no  more  than  the  outer  air. 


Table  No.  IV. 
Air  taken  two  feet  beloiu  surface. 


DATE. 

Distance  from  surface  of 

ground  to  surface  of 

ground-water. 

Carbonic  Acid, 
parts   in  1,000. 

May  22, 

1874,    .        .        .     '    . 

2  feet  7    inches, 

k 

"     2H, 

2     "      9|-      "• 

1.75 

June  17, 

2     "    101      « 

3.56 

"     25, 

- 

3.13 

July  25, 
Sept.  16, 

3  feet,      . 

2     "      21  inches,     . 

477 
0.71 

III.  A  somewhat  extended  series  of  determinations  has 
been  made  at  another  locality,  where  the  depth  of  gravel  is 
greater ;  namely,  between  the  Natural  History  Society's 
Museum  and  the  building  of  the  Massachusetts  Institute  of 
Technology.  In  this  space,  the  land  has  been  filled  in  to  a 
level  with  the  street,  and  the  gravel  is  covered  with  about  a 
foot  of  loam ;  the  surface  of  the  lot  is  about  19  feet  above 
mean  low  water.  This  portion  of  the  Back  Bay  was  filled  in 
1860-61.  The  distance  from  the  surface  of  the  ground  to 
the  beginning  of  the  mud  was  found  to  be  19  feet,  and  a  por- 
tion of  the  mud  was  brought  up  for  examination.  It  was 
found  (after  being  dried  at  212°  F.)  to  lose  4  per  cent,  on 
ignition,  and  consisted  mainly  of  sand,  containing  some  frag- 
ments of  shells.  It  contained  traces  of  ammonia  and  some 
nitrogenous  organic  matter,  but  no  sulphuretted  hydrogen  or 
sulphides.      Air  was  drawn  through  a   glass   tube  from   a 
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depth  of  10  feet,  and  was  found  to  contain  some  ammonia, 
but  no  sulphuretted  hydrogen.  Two  pipes  were  sunk  in  the 
manner  described,  so  as  to  draw  the  air  from  a  depth  of  6  and 
10  feet,  respectively  ;  and  for  the  tubes  connected  with  the 
aspirators,  small  lead  pipes  were  used.  The  air  was  drawn 
through  chloride  of  calcium  to  remove  moisture,  and  then 
through  weighed  bulbs  containing  caustic  potash  solution  in 
which  the  carbonic  acid  was  absorbed.  The  amount  of  air 
used  was  7  liters,  except  where  the  quantity  of  carbonic  acid 
was  very  small. 

The  results  of  the  examination  are  embodied  in  the  table  on 
following  page.  The  analytical  determinations  recorded  here 
and  in  the  two  previous  tables,  were  made  by  Miss  Ellen  H. 
Swallow,  A.  M.,  in  the  laboratory  of  the  Massachusetts 
Institute  of  Technology. 

The  results  expressed  in  figures  in  Table  V.  are  expressed 
as  a  curve  in  Fig.  3  (page  218).  It  appears  that  there  was 
very  little  difference  in  the  amount  of  carbonic  acid  at  the  dif- 
ferent depths  for  a  considerable  portion  of  the  time  during 
which  examinations  were  made  ;  but  in  October,  November 
and  December,  the  amount  of  carbonic  acid  has  been  sensibly 
greater  at  a  depth  of  10  feet  from  the  surface  than  at  a  depth 
of  6  feet.  The  results  are  very  similar  to  those  obtained  by 
Pettenkofer  in  the  gravel  at  Munich. 

The  question  naturally  arises,  What  is  the  source  of  this  car- 
bonic acid  ?  The  carbonic  acid  in  the  upper  portion  of  a  soil 
rich  in  humus  is  readily  explained,  it  being  due  to  the  oxida- 
tion of  the  humus,  and  as  the  carbonic  acid  increases  the 
oxygeu  decreases,  as  was  shown  by  Boussingault,  who  found 
the  sum  of  the  oxygen  and  carbonic  acid  to  be  nearly  con- 
stant. Moreover,  that  a  large  amount  of  carbonic  acid  should 
be  fo»uud  at  moderate  depths  in  the  soil  of  the  botanical 
garden  at  Dresden,  which  has  been  highly  cultivated,  and 
which  is  heavily  manured  twice  a  year,  is  not  a  matter  of  sur- 
prise, but  that  so  much  should  be  found  at  the  station  at 
Munich,  which  is  situated  on  a  mixture  of  limestone-gravel 
and  sand,  and  that  a  not  inconsiderable  amount  should  be 
found  in  the  sand  on  the  right  bank  of  the  Elbe,  at  Dresden, 
was  hardly  to  be  expected,  on  account  of  the  very  small 
amount  of  organic  matter  present.     Boussingault  examined 
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Table  No.  Y. 

Carhonic  Acid  expressed  in  Parts  per  IfiOO. 


Amount  orCarbonic 

Distance  from 

Acid  at  a 

depth  of 

surface  of  ground 

DATE. 

to  surface  of 

Remarks. 

10  feet. 

6  feet. 

ground-water. 

1874. 

■ 

May    5, 

10  ft  3  in. 

The  height  of  the  ground-water  was  meas- 

8, 

10  "    6  « 

ured  at  a  point  some  150  feet  distant  from 

~ 

"" 

the  point  at  which  the   air  was  talsen. 

11, 

_ 

— 

10  "    9  " 

It  is,  however,  sufficiently  exact  for  .the 

12, 

4.17 

^ 

present  purpose,   as    there   is   probaljly 

little  difference  in  the  height  at  the  two 

13, 

— 

4.20 

points.                                                      '^ 

14, 

_ 

4.01 

More  than 
f  10  ft.  9  in. 

16, 

- 

5.21 

18, 

_ 

5.98 

1 
1 

21, 

4.31 

6  40 

10  ft.  8  in. 

Air  of  10-foot  pipe  tested  for  sulphuretted 

22, 

4,74 

6  33 

hydrogen  with  negative  results. 

27, 

6.88 

7.24 

10  "    8  " 

A  heavy  rain  May  25. 

June  9, 

10.50 

9.64 

1 

17, 

15.50 

13.40 

1 

- 

25, 

20  26 

14.20 

!  More  than 
<"  10  ft.  9  in. 

July   4, 

- 

17.59 

Dry  weather. 

13, 

16.37 

18.37 

Heavy  rain  July  12. 

25, 

20.26 

20.20 

J 

Aug.  10, 

20.60 

- 

10  ft.  81  in. 

20, 

21.21 

2071 

_ 

Air  of  10-foot  pipe  tested  for  sulphuretted 

Sept.  5, 

16.97 

- 

hydrogen  with  negative  results. 

15, 

12.85 

17.07 

— 

26, 

14.73 

6.98 

- 

Oct.    6, 

10.00 

6.74 

- 

Nov.  5, 

- 

8.95 

- 

6, 

15.32 

9.52 

11  ft.  10  in. 

10, 

15.31 

9.19 

11  "    10  " 

14, 

13.13 

7.07 

12  "      0 

18, 

12  59 

6.88 

11  "    11  " 

21, 

11.72 

5.89 

11  "    11  " 

23, 

_ 

4.33 

11  "    11  " 

Snow  and  rain  the  night  previous. 

24, 

8.08 

_ 

11  '■'      9  « 

Very  windy. 

Dec.   8, 

8.06 

4.11 

11  "    10  " 

Rain  December  7. 

14, 

7.92 

3.49 

- 

Rainy. 

15, 

6.89 

3.28 

11  «    11  " 

Very  cold. 

29, 

5.10 

323 

11  "    11  " 

Very  cold. 

1875. 

Jan.    5, 

2.12 

2.45 

12  "      ^  " 

A  light  snow  or  gleet  fell  January  2,  and 
covered  the  surface  of  the  ground  with  a 
continuous    icy  coating   which  had  not 
melted  January  5. 

28 
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the  air  in  one  or  two  instances  at  a  depth  of  a  meter  and  a 
half  (five  feet) ,  and  inferred  that  the  carbonic  acid  thus  found 
was  formed  in  the  upper  portions  of  the  soil  by  the  decay  of 
vegetable  matter  and  carried  down  by  the  rain.  It  is  well 
known  that  the  ground-water  contains  more  carbonic  acid  and 
less  oxygen  than  ordinary  pond  or  river  water,*  and  it  was 
not  unnatural  that  the  question  should  arise,  whether  the  car- 
bonic acid  at  the  lower  depths  might  not  come  from  the 
ground-water.  Pettenkofer  has,  however,  disproved  this 
idea,  and  shown  that  the  carbonic  acid  of  the  ground-water 
is,  on  the  contrary,  derived  from  the  ground-atmosphere,  or 
rather  that  both  are  to  be  ascribed  to  the  same  source  ;  namely, 
to  organic  processes  taking  place  in  the  ground.  In  these 
observations  and  views  he  is  supported  by  Fleck,  in  Dresden, 
who  finds  that,  as  in  the  soil  above,  with  increase  of  carbonic 
acid,  there  is  a  corresponding  decrease  of  oxygen,  so  that 
these  organic  processes  are  processes  not  of  putrefactive  decay 
or  of  fermentation,  but  of  oxidation.  It  is  to  be  borne  in 
mind  that  the  atmosphere  in  the  ground  is  not  in  a  state  of 
rest,  but  that  clilierences  between  the  temperature  of  the 
ground  and  of  the  air  cause  currents  of  air,  and  produce  effects 
like  those  of  ventilation ;  moreover,  although  carbonic  acid  is 
much  heavier  than  air,  yet  by  virtue  of  the  power  of  diffu- 
sion f  possessed  by  all  gases,  it  is  passing  all  the  time  up 
through  the  soil  into  the  outer  air,  and  that  if  the  organic 
processes  concerned  in  its  formation  were  to  cease,  the 
amount  in  the  ground  would  soon  decrease,  until  the  amount 
in  the  air  about  us,  and  in  the  atmosphere  beneath  our  feet, 
Avould  be  uniform.  We  might,  at  first  thought,  be  inclined 
to  suppose  that  such  a  condition  of  things  did  obtain  in 
winter,  when  we  see  the  amount  of  carbonic  acid  so  much  less 
in  winter  than  in  summer,  as  it  was  found  to  be  by  Petten- 
kofer in  the  Munich  gravel,  and  as  we  have  found  it  in  the 
made  land  of  the  Back  Bay.  It  would,  no  doubt,  be  true  of 
the  upper  layer  of  soil  which  is  reached  by  the  frost,  that  the 
organic  processes  go  on  with  extreme  slowness,  if  at  all,  in 
winter,  but  in  the  lower  strata  the  temperature  is  subject  to 

*  Sec,  for  instance,  the  Fifth  Annual  Report  of  the  Massachusetts  State  Board  of 
Health,  page  138  {compare  Nos.  207  and  205). 
t  See  Appendix  B  (page  224)  for  an  illustration  of  this  power  of  diffusion. 
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much  less  variation,  and  never  falls  much  lower  than  40°  F. 
The  variations,  then,  in  any  locality  seem  to  depend,  in 
very  considerable  measure,  on  varying  facility  for  diffusion, 
and  the  diffusion  seems  to  be  greater  when  the  temperature 
of  the  atmosphere  falls  below  that  of  the  ground. 

It  is  to  be  borne  in  mind  that  the  amount  of  carbonic  acid 
found  at  any  time,  is  the  difference  between  the  amount 
actually  produced  and  the  amount  carried  off  by  diffusion  and 
by  the  ground-water.  The  amount,  then,  that  is  found  in 
different  soils,  and  under  differing  conditions,  cannot  be  taken 
as  a  measure  of  the  intensity  of  the  processes  concerned  in  its 
production,  for  very  much  depends  on  the  character  of  the 
soil,  especially  in  the  matter  of  porosity.  At  present  it  does 
not  seem  to  be  possible  to  draw  much  useful  information  from 
the  determination  of  the  carbonic  acid  in  the  ground-air.  As 
the  number  of  the  determinations  increase,  and  the  laws  of 
the  variation  are  better  understood,  it  is  possible  that,  like 
the  height  of  the  ground-water,  it  may  be  found  to  connect 
itself  with  causes  and  effects  of  sanitary  importance. 

With  reference  to  the  examinations  made  of  the  ground-air 
in  the  "Back-Bay  lands,''  it  may  be  a  matter  of  surprise  to 
some  that  the  air  was  not  found  worse ;  certainly  the  popular 
mind  is  apt  to  consider  the  layer  of  mud  as  a  fruitful  source 
of  sulphuretted  hydrogen  and  other  foul  and  offensive  gases. 
It  is  possible  that  some  localities  might  be  found  w^here  the 
condition  of  things  is  worse  than  in  the  places  examined ;  but 
wherever  the  mud  is  properly  covered,  it  is  not  probable  that 
any  offensive  gases  can  pass  through  the  gravel,  and  where 
the  mud  is  covered  constantly  with  water,  the  decomposition 
of  the  organic  matter  takes  place  with  extreme  slowness.  It 
is  possible  that  some  of  the  carbonic  acid  found  in  the  gravel 
on  the  Back  Bay  may  have  come  from  the  slowly  proceeding 
decomposition  of  the  mud  underneath. 

Some  interesting  experiments  have  recently  been  per- 
formed by  Professor  Fleck,  in  Dresden,  on  the  influence  of 
decomposing  matter  on  the  air  of  the  adjacent  soil ;  an 
abstract  of  his  results  is  appended  to  this  paper. 

The  rapidity  with  which  even  a  heavy  gas  like  carbonic 
acid  diffuses  is  so  apt  to  fail  of  being  recognized,  that  it  may 
not  be  felt  useless  to  append  also  an  abstract  of  some  experi- 
ments of  Pettenkofer  on  this  subject. 
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APPENDIX  A. 

The  Aik  in  the  Soil  above  Decomposing  Bodies. 

In  his  researches  on  the  effects  of  the  cemeteries  on  the 
well-waters  of  Dresden,  Professor  Fleck  made  some  interest- 
ing experiments  on  the  effect  of  decomposing  dead  bodies  on 
the  air  of  the  ground  in  their  neighborhood. 

A  pit  was  dug  two  meters  (6|  feet)  deep,  and  in  it  were 
placed,  side  by  side,  in  a  vertical  position,  four  earthen  tubes, 
two  meters  long  and  0.25  meter  (10  inches)  wide,  and  the 
earth  was  filled  in  again  about  them.  The  tubes  were  par- 
tially filled  with  different  materials  corresponding  to  different 
varieties  of  soil ;  a  dead  rabbit,  weighing  in  each  case  about 
five  pounds,  was  then  put  in,  and  the  remainder  of  the  tube 
filled  with  the  same  materials. 

Two  rabbits  were  thus  buried  in  clay  (Nos.  I.  and  II.), 
one  in  fine  sand  (No.  III.),  and  one  in  clean  gravel  which  had 
been  screened  to  a  uniform  size  (No.  lY.).  Arrangements 
were  made,  so  that  by  means  of  small  lead  pipes  air  could  be 
drawn  from  these  artificial  graves  immediately  above  the 
dead  body  and  also  at  a  distance  of  1.1  meters  (43  inches) 
above  the  body  ;  that  is,  about  twenty  inches  below  the  sur- 
face of  the  ground.  Two  of  the  graves  were  arranged  so 
that  the  rain-water  and  the  melted  snow  passing  through  the 
soil  and  over  the  body  could  be  collected  beneath  in  iron 
pots,  and  be  Avithdrawn  for  examination  by  means  of  small 
tubes. 

In  filling  these  experimental  graves,  the  conditions  were 
made  to  resemble  as  nearly  as  possible  those  which  obtain  in 
actual  graves,  and  as  the  soil  (especially  in  the  case  of  the 
clay)  sank  together,  more  was  thrown  in  on  top. 

The  experiments  were  begun  October  7,  1873,  at  which 
date  the  amount  of  carbonic  acid  in  the  ground-air  was  deter- 
mined, and  after  an  interval  of  two  weeks  regular  determina- 
tions were  made. 
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The  results  obtained  were  as  follows  : — 

Table  No.  VI. 
Carbonic  Acid  expressed  in  Parts  per  1,000. 


[Jan. 


IE. 

No.  I  (Clat). 

No.  II  (Clat). 

No.  ni 

(.Sand). 

No.  IV  (Gravel). 

DA 

II 

> 

o 

<;   -a 
1     ° 

s  s 

.5   = 

> 

§  i 

> 

1  1 

A 

1873. 

Oct. 

7, 

3.07 

2.23 

8.54 

1.00 

3.38 

0.90 

10.46 

1.00 

21, 

60.57 

38.08 

83.09 

19.46 

50.61 

12.13 

37.12 

4.15 

28, 

82.91 

36.26 

53.27 

20.61 

43  59 

6.85 

3490 

3.35 

Nov. 

5, 

84.40 

43.13 

62.90 

13.85 

37.33 

5.39 

42.88 

.  5.33 

12, 

80.13 

35.23 

67.78 

9.29 

27.85 

1.78 

19.11 

3.50 

18, 

144.00 

37.40 

106.10 

27.80 

52.80 

4.80 

55.70 

9.60 

25, 

127.70* 

23.00 

101.80 

10.60 

25.90 

3.40 

30.70 

5.30 

Deo. 

2, 

121.00 

43.20 

99  80 

4.80 

60.30 

9.60 

36.50 

5.80 

10, 

119.00 

44  20 

89.30 

2.40 

49.90 

5.30 

21.10 

3.20 

Ifi, 

109.40 

47.00 

94.00 

4.80 

49.90 

- 

36.00 

- 

23, 

121.90 

49.90 

100.80 

6.20 

28.80 

3.80 

32.60 

- 

30, 

140.20 

57.60 

103.70 

8.60 

14.40 

1.00 

26.90 

1.00 

1874. 

Jan. 

7, 

75.13 

36,96 

56.03 

12.19 

23.86 

4.82 

9.19 

6.40 

Feb. 

3, 

_ 

6.83 

,- 

4.40 

18.79 

3.54 

13.44 

10.62 

10, 

_ 

5.24 

- 

1.81 

32.38 

7.20 

18.67 

5.63 

17, 

_ 

4.98 

_ 

2.13 

32.36 

0.71 

3.25 

0.52 

24, 

- 

7.26 

— 

4.37 

49.09 

9.62 

11.78 

2.32 

During  a  certain  length  of  time,  determinations  of  oxygen 
as  well  as  of  carbonic  acid  were  made,  and  the  amount  found 
showed,  beyond  question,  that  as  long  as  there  was  oppor- 
tunity for  the  diffusion  of  atmospheric  air  into  the  graves, 
the  decomposition  of  the  organic  matter  is  mainly  a  process 
of  oxidation. 

The  table  given  above  shows  a  very  different  state  of 
things  in  the  different  graves,  and,  shows  too,  how  great  an 
influence  the  character  of  the  soil  has  upon  the  composition 
of  the  ground-air.  It  is,  moreover,  well  known  that  dead 
bodies  require  about  twice  as  long  a  time  in  clay  as  in  sand 
for  their  complete  decomposition.  Hence  it  is  evident  that 
the  amount  of  carbonic  acid  cannot  be  taken  as  a  measure  of 
the  intensity  of  the  processes  of  decay  which  are  going  on  in 
soil. 
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The  blanks  in  columns  one  and  three  of  the  table  are 
owing  to  the  fact  that  after  February  3,  the  clay  had  become 
so  compacted  that  the  bodies  which  were  buried  in  the  clay 
were  hermetically  sealed,  so  that  the  air  of  the  atmosphere 
had  no  access  to  them. 

With  regard  to  gases  other  than  carbonic  acid  arishig  from 
the  decay  of  the  organic  material,  the  amount  was  found  to 
be  very  small.  Traces  only  of  sulphuretted  hydrogen  were 
found,  and  the  amount  of  ammonia  was  very  trifling,  never 
more  than  0.0026  part  by  volume  in  1,000  parts  of  the  air. 
After  removal  of  the  carbonic  acid  and  ammonia,  the  gas  still 
possessed  a  peculiar  odor,  pointing  to  the  presence  of  other 
gaseous  compounds  which  are  now  in  process  of  investiga- 
tion. 

The  rain-water  which  filtered  through  the  ground  and 
passed  over  the  dead  bodies  was  collected  beneath  them  and 
examined.  This  water  was  found  to  contain  a  large  amount 
of  nitrogen,  chiefly  in  the  form  of  the  compound  ammonias 
(amines)  ;  the  water  also  contained  lactic  acid  and  some  of 
the  lower  members  of  the  fat-acid  series. 

Arrangements  had  been  made  so  that  portions  of  the 
decomposing  bodies  could  be  withdrawn  from  time  to  time. 
The  bodies  were  found  to  possess  a  herring-like  odor  and  to 
be  covered  with  a  soapy  coating  consisting  in  the  main  of 
protein  substances  in  the  process  of  decomposition,  and  con- 
taining compound  ammonias  and  fat  acids  (or  rather  the  salts 
formed  by  their  combination).  Simply  pouring  caustic 
potash  on  the  mass  sufficed  to  show  the  presence  of  tri- 
methyl-amin,  and  other  tests  showed  the  presence  of  some 
mon-amin ;  and  as  solutions  containing  these  bodies  pass  into 
the  ground-water,  the  efiect  thus  produced  is  likely  to  be  of 
more  importance  than  any  gaseous  emanations  from  the 
ground.  \_Jahresbericht  der  cJiemischen  Gentralstelle  fur 
offentliche  Gesundheitspjlege  in  Dresden,  III,  1874,  pp.  37-- 
44.] 


224  STATE  BOARD  OF  HEALTH.  [Jan. 


APPENDIX    B. 
Eapid  Diffusion  of  Carbonic  Acid. 

In  a  paper  published  in  the  "Zeitschrift  fllr  Biologie,"  for 
1873,  Petteukofer  alludes  to  a  popular  idea  which,  in  spite  of 
theoretical  and  direct  evidence  to  the  contrary,  still  has  cur- 
rency ;  namely,  that  in  a  badly-ventilated  room  the  worst  air 
collects  at  the  bottom,  on  account  of  the  high  specific  gravity 
of  carbonic  acid.  He  then  gives  the  details  of  some  experi- 
ments which  illustrate  in  a  remarkable  manner  the  very  great 
rapidity  with  which  a  heavy  gas  diifuses  into  another  gas 
with  which  it  is  in  contact,  even  when  the  heavier  gas  is  sit- 
uated below  the  lighter. 

These  experiments  were  performed  at  a  mineral  spring  at 
Marienbad,  where  there  is  a  constant  evolution  of  carbonic 
acid  from  the  surface  of  the  basin  in  which  the  water  is  con- 
fined. This  basin  is  quite  large,  and  is  used  for  bathing ;  it 
is  covered  by  a  light  wooden  building,  and  the  evolution  of 
carbonic  acid  is  very  considerable.  It  is  estimated  that,  if  no 
diflfusion  took  place,  at  the  end  of  an  hour  the  building  Avould 
contain  over  the  surface  of  the  water  a  layer  of  carbonic  acid 
12  feet  in  thickness. 

Petteukofer  found  the  gas  escaping  from  the  water  con- 
tained 70  per  cent,  of  carbonic  acid ;  the  air  3  inches  above 
the  surface  contained  31  per  cent,  of  carbonic  acid  ;  the  air 
10  inches  above  the  surface  contained  23  per  cent,  of  carbonic 
acid  ;  the  air  40  inches  above  the  surface  contained  2  per  cent, 
of  carbonic  acid;  the  air  55  inches  above  the  surface  contained 
less  than  ^  per  cent,  of  carbonic  acid. 

As  the  carbonic  acid  is  evolved  continually,  we  see  how 
rapidly  it  difi'uses  into  the  atmosphere,  or  how  rapidly  the 
gases  of  the  air  diffuse  into  the  carbonic  acid  layer,  so  that,  at 
a  height  of  40  inches  above  the  surface  of  the  water,  the  car- 
bonic acid  amounts  to  only  about  2  per  cent,  of  the  volume 
of  the  air,  and  this,  too,  in  a  space  inclosed  by  a  structure 
built  of  boards,  and  not  freely  open  to  the  air. 
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YENTILATION  OF  EAILEOAD  CAES. 


The  object  of  this  paper  is  briefly  to  call  public  attention 
to  the  insanitary  condition  of  the  passenger-cars  on  our  rail- 
roads, and  to  introduce  some  tests  and  experiments  on  the 
air  in  smoking  and  other  cars  made  by  Prof.  W.  E.  Nichols, 
of  the  Massachusetts  Institute  of  Technology,  at  the  request 
of  the  State  Board  of  Health. 

This  subject  of  car-ventilation  may  seem  trivial  .when  we 
consider  the  brief  period  of  occupancy  in  individual  cases, 
but  eveu  in  this  point  of  view,  it  is  of  some  importance ;  and 
to  that  quite  large  class  of  persons  who  spend  several  hours 
daily  in  the  cars,  it  is  of  the  most  vital  interest.  The  Ameri- 
can people  are  eminently  a  travelling  public,  and  the  aggre- 
gate of  time  spent  in  this  way  is  worth  considering.  Massa- 
chusetts, according  to  the  Railroad  Commissioners'  Eeport  for 
1873,  has  1,735  miles  of  railroad,  or  about  one  mile  to  every 
879  inhabitants,  and  to  every  four  square  miles  of  territory. 
The  number  of  passengers  carried  annually  is  over  forty-two 
millions.  These  facts  show  the  importance  of  making  all  public 
conveyances  equal,  at  least,  in  their  hygienic  condition,  to  our 
school-houses  and  other  public  buildings. 

That  this  is  not  the  case,  the  travelling  public  has  daily 
sensible  demonstration.  Universally  defective  methods  of 
heating  and  ventilation  of  steam-cars  lead  to  bad  air,  op- 
pressed breathing,  hot,  heavy  and  aching  heads,  cold  feet, 
coughs  and  debility,  to  say  nothing  of  the  discomforts  of  heat, 
dust  and  bad  odors  in  summer.  To  these  are  added  the 
deleterious  effects  of  the  concentrated  fumes  of  tobacco,  when 
the  traveller  is  driven  for  a  seat  to  the  smoking-car. 

A  striking  illustration  of  how  bad  the  condition  of  things 
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may  become,  is  found  in  a  monograph,  by  the  Baron  N.  de 
Derschau,  a  Russian  engineer,  upon  Heating  and  Ventilation 
of  Railway  Cars  (Paris,  1871).  An  experiment  was  made 
on  an  American  car,  running  as  third-class  between  St. 
Petersburg  and  Moscow,  during  the  winter  of  1866.  The 
car  was  50  feet  long,  and  carried  80  passengers.  The  outside 
temperature  at  starting  was  22°  F.  below  zero,  the  inside  16° 
below,  and  there  was  no  means  of  heating.  Observations 
were  made  hourly,  with  the  following  result :  The  temperature 
rose  from  the  accumulation  of  animal  heat  until,  at  the  end  of 
nine  hours,  it  was,  in  the  upper  part  of  the  car,  21°  above 
zero,  while  on  the  floor  it  was  still  6°  below.  The  carbonic 
acid  increased  to  alarming  proportions;  viz.,  from  .140  per 
cent,  at  starting  to  .940  per  cent,  the  last  hour!  The  hy- 
grometer, as  well  as  the  frost  on  the  windows  and  the  fog  in 
the  air,  showed  that  the  saturation  point  for  moisture  had 
been  reached.  The  experimenter  left  the  car  at  the  ninth 
hour  physically  unable  to  continue  his  tests. 

This  was,  of  course,  an  extreme  example  of  what  exists  in 
a  less  degree  in  every  ill-ventilated  car.  In  cold  and  rainy, 
or  in  hot  and  dusty  weather,  the  opening  of  windows  is  im- 
practicable, and  passengers  suffer  the  insidious  effects  of  bad 
air  in  avoiding  the  more  obvious  dangers  from  dust  and 
draughts.  The  opening  of  doors  at  stations  affords  but  little 
relief,  since  the  cars  are  not  then  in  motion  so  as  to  create  a 
thorough  draught. 

The  smoking-car  is  a  purely  American  institution.  In 
England  and  France,  smoking  is  forbidden  in  the  first  and 
second  class  carriages,  but  is  connived  at  by  the  guards,  on 
the  payment  of  a  small  fee,  if  no  one  in  the  compartment 
objects.  In  Germany,  smoking  is  so  universal  that  a  con- 
trary custom  prevails,  and  smoking  is  allowed  everywhere, 
except  in  certain  compartments  marked  ^'-  Fur  nicht  Rancher" 
(no  smoking) ,  where  tourists  and  ladies  may  avoid  the  fumes 
of  pipe  and  cigar,  if  they  wish.  Our  custom  is  to  collect  all 
smokers  into  one  car,  thus  concentrating  the  products  of 
burning  tobacco,  which  might  otherwise  be  diffused  through 
the  whole  train. 

The  bad  hygienic  condition  of  these  moving  fumatories 
must  be  more  or  less  familiar  to  all.     The  fact  that  the  air  is 
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irrespirable  by  most  non-smoters,  in  eluding  the  whole  female 
sex,  is  sufficient  to  show  this  without  the  aid  of  chemical  tests, 
which  often  fail  to  detect  subtle  atmospheric  qualities,  which 
may  be  evident  to  the  senses,  and  fruitful  sources  of  disease 
and  death.  Exceptional  mischief  of  a  serious  kind  has 
recently  served  to  direct  attention  to  the  above  fact ;  a  young 
man  having  been  killed  by  falling  from  the  platform  of  a 
moving  train,  in  consequence,  it  was  supposed,  of  the  dizzi- 
ness produced  by  a  brief  stay  in  the  smoking-car. 

The  following  experiments  of  Prof.  Nichols  will  furnish 
approximate  evidence  of  the  purity  of  the  air  in  cars,  under 
various  circumstances,  by  showing  the  amount  of  carbonic 
acid  present.  This  gas  is  irrespirable,  except  in  the  smallest 
quantities,  and  is  generally  accepted  as  a  fair  standard  of  the 
amount  of  other  impurities  given  off  by  the  skin  and  lungs, 
which  tend  by  their  immediate  putrefaction  to  produce  directly 
poisonous  effects  upon  the  human  system. 

Massachusetts  Institute  of  Technology,    ) 
Boston,  DecemlDer  12,  1874.  ] 

Dear  Sir  : — Having  been  requested  by  Dr.  Folsom,  Sec- 
retary of  the  State  Board  of  Health,  to  make  some  investiga- 
tions into  the  character  of  the  air  in  smoking-cars,  I  beg 
leave  to  report  herewith  the  results  of  such  determinations 
as  have  been  made. 

Every  one  recognizes  the  "  closeness  "  of  the  air  on  enter- 
ing, at  this  season  of  the  year,  an  ordinary  passenger-car 
which  is  moderately  full.  We  are  not  able  to  determine 
exactly  the  substances  in  the  air  which  cause  this  feeling  and 
which  produce  the  injurious  effects  experienced  by  remaining 
for  a  considerable  length  of  time  in  ill-ventilated  or  over- 
crowded apartments.  As,  however,  the  exhalations  and 
emanations  causing  the  injurious  effects  are  always  composed 
in  part  of,  or  attended  by,  carbonic  acid,  and  as  the  amount 
of  this  compound  can  be  estimated  with  great  exactness,  it 
is  usual  to  take  the  carbonic  acid  as  affording  an  indication  of 
the  completeness  or  deficiency  of  the  ventilation. 

In  the  case  of  smoking-cars,  in  addition  to  the  exhalations 
and  emanations  from  the  passengers,  the  products  of  the 
tobacco  consumed  mix  with  the  air  and  render  it  oppressive 
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to  most  non-smokers.  The  products  of  the  combustion  of 
tobacco,  if  the  combustion  were  complete,  would  be  carbonic 
acid,  ammonia  and  water ;  in  the  process  of  smoking,  how- 
ever, most  of  the  tobacco  is  distilled  rather  than  burned,  and 
the  products  of  this  distillation  are  quite  numerous  and  com- 
plex. The  most  complete  investigation  into  the  composition 
of  tobacco-smoke  with  which  I  am  acquainted,  was  made  by 
Yohl  and  Eulenburg.*  They  smoked  artificially  a  consider- 
able quantity  of  tobacco  and  claim  to  have  recognized  with 
distinctness  in  the  smoke,  cyanhydric  acid,  sulphuretted 
hydrogen ;  certain  acids  of  the  fatty  acid  series, — namely, 
formic,  acetic,  propionic,  butyric  and  valerianic ;  also,  car- 
bolic acid  and  creasote ;  also,  pyridin,  picolin,  collidin  and 
other  similar  alkaloids,  but  no  nicotin.  They  found  also,  in 
the  smoke,  ammonia,  nitrogen  and  oxygen,  and  small  quan- 
tities of  marsh-gas  and  carbonic  oxide. 

I  have  made  several  attempts  to  obtain  evidence,  by  chem- 
ical means,  of  the  presence  in  the  air  of  smoking-cars  of  some 
of  the  characteristic  products  of  the  smoking  of  tobacco,  but 
without  success.  On  one  occasion  I  rode  from  Worcester  to 
Boston,  drawing  a  portion  of  the  air  of  the  car  through 
proper  absorbing  media.  The  train  was  express,  and  the  car 
was  completely  filled,  and  the  smokers  were  about  in  the 
usual  proportion, — perhaps  one-half  of  the  passengers  were 
smoking.  Of  the  peculiar  components  of  the  tobacco-smoke, 
it  seemed  to  me  that  the  fatty  acids,  so  called,  butyric,  vale- 
rianic and  acetic  acids,  would  be  bodies  to  be  tested  for  with 
the  greatest  hope  of  success,  but  I  tested  also  for  the  alkaloid 
bodies,  which  probably  form  the  most  injurious  portions  of 
the  smoke.  On  this  occasion  10  liters  (21  gallons)  of  air 
were  drawn  through  the  absorbing  liquid,  but  the  results 
were  nesrative.  On  another  occasion  30  liters  of  air  were 
emploj^ed,  and  on  several  other  occasions  quantities  lying 
between  these  two ;  in  no  case  was  I  successful  in  separating 
and  identifying  any  of  these  peculiar  products.  This,  how- 
ever, is  not  a  matter  of  great  surprise.  Yohl  and  Eulenburg, 
in  the  experiments  mentioned  above,  appear  to  have  deter- 
mined the  character  of  the  acid  products  by  consuming  50 
cigars,  and  the  alkaline  products  by  the   consumption  of  100 

*  Archiv  der  Pharmacie,  [2]  147  (1871,)  p.  130. 


1875.]  PUBLIC  DOCUMENT— No.  30.  231 

more.  The  statement  is  not,  however,  quite  clear,*  and  the 
amount  of  any  substance  obtained  is  not  given.  The  whole 
of  the  products  of  the  distillation  (except  the  permanent 
gases)  were  condensed  by  them  or  absorbed  in  appropriate 
liquids ;  in  the  actual  process  of  smoking,  a  considerable 
quantity  of  these  substances  are  absorbed  by  the  smoker,  and 
what  does  escape  into  the  air  is  so  diffused,  even  in  a  poorly 
ventilated  car,  that  it  would  be  necessary  to  use  a  very  large 
amount  of  air  in  order  to  discover  the  peculiar  bodies  of 
tobacco-smoke,  and  even  then  the  amount,  except  by  the  use 
of  cars-full  of  air,  would  be  too  small  to  estimate  quantita- 
tively. A  very  little  tobacco-smoke  does  indeed  affect  the 
eyes  and  throat  of  a  person  unaccustomed  to  its  use,  but  our 
senses  are  often  affected  by  quantities  too  small  to  weigh,  too 
small  even  to  detect  by  chemical  means. 

The  question,  then,  from  a  chemical  point  of  view,  seemed 
to  resolve  itself  into  a  question  of  v-entilation,  and  a  number 
of  experiments  were  made  to  determine  the  amount  of  car- 
bonic acid  in  the  air  of  the  cars.  The  results  of  these  experi- 
ments are  embodied  in  the  following  table. 

The  following  experiments  were  made  to  see  whether  there 
was  an  increase  of  carbonic  acid  during  the  trip  : — 

*  The  process  of  separating  the  alkaloids  required  several  fractional  distillations 
and  recrystallizations  of  the  platinum  compounds  into  which  they  were  converted. 
The  authors  detail  the  separation,  the  identification  by  physical  properties,  the  deter- 
mination of  the  boiling-point,  the  elementary  analysis,  and  the  analysis  of  the  plati- 
num compounds  in  each  case.  It  seems  hardly  possible  that  so  small  an  amount  of 
tobacco  as  indicated  above,  could  have  furnished  the  material  for  reliable  determina- 
tions, and  it  is  possible  that  some  error  may  have  crept  into  the  statement  of  the 
amount. 
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The  air  in  the  smoking-car  of  the  Stonington  steamboat 
train,  on  the  Boston  and  Providence  Railroad,  was  examined 
at  intervals  during  the  journey  from  Boston  to  Providence, 
Friday,  December  11,  1874.  The  train  left  Boston  at  5.30 
P.M.,  reaching  Providence  at  7.05  p.m.  The  capacity  of  the 
car  was  about  2,750  cubic  feet  net.  The  number  of  passen- 
gers was  thirty-seven,  of  whom  eighteen  were  smoking. 
This  was  about  the  average  during  the  trip. 


No. 

Carbonic  Acid 
volume, 
per  cent. 

TIME. 

Length  of  Time. 

After  leaving— 

1 

0.172 

5.35  p.m.,.        . 

5  minutes, 

Boston. 

2 

0.158 

5.50    " 

20 

Boston. 

3 

0.153 

6.05    " 
6.10    " 

35 

* 

Boston. 

4 

0.194 

6.15     " 
6.22    " 

5 

t 

Sharon. 

5 

0.165 

6..35     " 
6.38     " 

12 

t 

Mansfield. 

6 

0.177 

6.45     " 

7 

Attleborough. 

*  Train  stopped  at  Sharon. 


■f  Train  stopped  at  Mansfield. 


X  Train  stopped  at  AttlelDorough. 

A  somewhat  similar  experiment  (but  less  extended)  was 
made  December  9,  1874,  on  the  Watertown  branch  of  the 
Fitchburg  Railroad.  The  capacity  of  the  car  (after  deducting 
the  space  actually  occupied  by  the  passengers)  was  about 
2,350  cubic  feet. 


No. 

Carbonic  Acid 
volume, 
per  cent. 

Kumber 

of 

Passengers. 

Number 
Smoking. 

Time. 

Train- 

_ 

_ 

_ 

5.55  P.  M. 

Left  Boston. 

- 

- 

- 

5.58     " 

Left  Charlestown. 

1 

0.234 

44 

15 

6.05    " 

- 

- 

- 

- 

6.07     " 

Stopped  at  Cambridge. 

2 

0.179 

34 

8 

6.10    " 

- 

- 

- 

- 

6.13    " 

Stopped  at  Mt.  Aubm-n. 
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On  several  occasions,  I  made  comparative  tests  for  the 
ammonia  present  in  smoking-cars  and  passenger-cars.  The 
amounts  in  the  following  table  are  coniparative,  simply. 


1. 

2. 

Nov. 

13. 

3. 
4. 

Dec. 

4. 
4. 

Outer  air,  Back  Bay,  average, 100 

Providence  Railroad  smoking-car,      ....  575 

Eastern  Railroad  smoking-car, 810 

■"  "  "  "       after  stopping  at  a 

station,  .         . 266 

5.  "       11.     Providence  Railroad  steamboat  train,  taken  at  same 

time  as  carbonic  acid  (No.  3)  of  same  date,       ,  400 

6.  "       11.    Ditto.    Taken  at  same  time  as  carbonic  acid  (No.  6) 

of  same  date, 340 

7.  "        8.    Providence  Railroad,  common  car,     ....  135 

8.  "        8.  "  "      _    another      "       .        .         .        .175 

I  may  remark,  that  more  of  the  samples  have  been  taken 
on  the  Providence  Eailroad  than  on  any  other,  simply  be- 
cause it  was  more  convenient  of  access. 

Yours  very  respectfully, 

Wm.  Kiplet  Nichols. 
Dr.  T.  W.  FiSHEE. 

The  first  fact  noticeable  in  Prof.  Nichols'  report  is,  that  the 
amount  of  carbonic  acid  found  in  cars  exceeds  considerably 
the  average  for  public  buildings,  and  is,  of  course,  largely  in 
excess  of  what  would  be  found  in  the  dwellings  of  the  better 
classes,  or  in  the  open  air.  In  the  Eeport  of  the  State  Board 
of  Health,  for  1871,  an  article,  by  the  late  Dr.  Derby,  on 
"Air,  and  some  of  its  Impurities,"  gives  the  average  per  cent, 
for  the  outer  air  in  this  vicinity  as  .035,  and  for  school-houses 
as  about  .140.  The  Music  Hall  is  set  down  at  .140  after  a 
concert;  Municipal  Court-room,  .120;  Globe  Theatre,  .144; 
Waiting-room  of  Public  Library,  from  .136  to  .193,  etc. 

The  average  of  Table  No.  1  gives  the  percentage  for  smok- 
ing-cars at  .228,  the  lowest  example  being  .127,  and  the  high- 
est .369.  The  average  of  Table  No.  2  gives  for  passenger- 
cars  a  percentage  of  .232  ;  lowest,  .174;  highest,  .367.  The 
air  on  the  Stonington  steamboat-train  smoking-car  was  ex- 
ceptionally pure,  the  average  being  .170.  The  car  was.  by 
no  means  full,  and  but  half  were  smokinGf.     The  smokinij- 
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cars  of  the  New  York  express  trains,  on  the  Boston  &  Albany 
Eailroad,  would,  perhaps,  furnish  more  marked  results.  These 
cars  will  accommodate  70  passengers,  and,  according  to  Mr.  F. 
D.  Adams,  of  that  road,  are  usually  filled  with  smokers,  who 
play  euchre  from  Boston  to  New  York,  in  an  atmosphere  of 
dense  smoke.  The  ordinary  ventilators  are  of  no  use  in 
clearing  the  car,  and  wickets  in  the  ends  are  required  to 
make  any  impression  on  it. 

The  tables  show  also  a  second  fact;  viz.,  that  the  addi- 
tional amount  of  carbonic  acid  produced  by  the  combustion 
of  a  few  ounces  of  tobacco  is  hardly  appreciable.  Prof. 
Nichols  estimates  that  if  all  the  carbon  of  the  tobacco  were  ■ 
completely  burned  to  carbonic  acid,  the  carbonic  acid  formed 
might  amount  in  weight,  at  a  maximum,  to  one-quarter  more 
than  the  amount  of  tobacco  consumed.  In  actual  practice, 
however,  much  of  the  carbon  is  not  burned  to  carbonic  acid, 
but  some  is  given  off  in  the  state  of  carbonic  oxide,  and  more, 
probably,  in  the  form  of  compounds  of  carbon  and  hydro- 
gen in  matters  of  the  nature  of  tar.  The  carbonic  acid 
from  this  source  would  not  indicate,  however,  any  additional 
impurities  from  the  lungs  and  skin,  and  it  may  be  disregarded. 
A  newspaper  paragraph  is  authority  for  the  statement,  that 
Dr.  Otto  Krause,  of  Annaberg,  Saxony,  has  found  nine  per 
cent,  of  carbonic  oxide  in  tobacco-smoke ;  but  this  seems  a 
laro;e  amount. 

Let  us  examine,  then,  this  question  of  ventilation  in 
another  way.  The  average  capacity  of  a  passenger-car 
is  about  2,500  cubic  feet  of  net  air-space,  excluding  that 
occupied  by  passengers  and  furniture.  A  smoking-car,  as 
arranged  with  tables,  chairs  and  sofas  will  accommodate 
at  least  50,  and  an  ordinary  car  75  passengers.  This  gives, 
in  the  first  case  50,  and  in  the  last  33|-  cubic  feet  of  air- 
space to  each  passenger.  The  amount  of  air-space  and  of 
air  per  hour  to  insure  proper  ventilation  has  been  variously 
estimated.  Army  regulations  for  hospitals  and  barracks 
require  from  1,000  to  1,500  cubic  feet  of  air,  changed  hourly, 
per  soldier.  The  British  Eoyal  Commissioners,  appointed  in 
1857,  recommend  600  cubic  feet  of  air-space,  and  20  feet  of 
air  per  minute  and  per  man.  Ten  feet  per  minute  is  the 
lowest  estimate  suggested  in  any  case.     Take  15  feet  per 
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minute,  then,  as  an  average,  and  the  air  in  smoking-cars 
should  be  changed  thoroughly  at  least  every  four  minutes, 
and  in  ordinary  cars  every  three  minutes,  to  insure  proper 
ventilation.     It  is  evident  this  is  never  accomplished. 

It  may  be  useful  to  insert  here  a  table  from  a  standard 
French  work,  by  Gen.  Moriu,  on  "Heating  and  Ventilation" 
(Paris,  1874) .  I  have  reduced  the  metres  to  feet  for  con- 
venience' sake. 

Volume  of  air  necessary  to  introduce  and  tvithdraiu  hourly  for  each 
person^  to  insure  good  ventilation. 

Cubic  feet. 

{Ordinary  sickness,       .....  2,100-2,450 

Surg-ical  and  lying-in,          .         .         ,         .  3,500 

EiDidemic, 5,250 

Prisons,  .        .         . 1,750 

vp-    T    ,                /Ordinary, 2,100 

Workshops,    .   I  Unhealthy, 3:500 

Barracks,        .   (i^^fht,     \        \        \        \        [        \        [  Ijfo 

Theatres, 1,400 

Public  halls, 2,100 

Lecture  rooms, 1,050 

o  T,     T                  /Infant, 420-625 

Schools,.         .   I^^^^jj.^ 875-1,050 

Stables, 6,300 

These  figures.  Gen.  Morin  states,  are  based  on  direct 
observation,  and  are  not  in  the  least  exaggerated.  The 
point  at  which  all  sensible  odor  from  efiete  animal  matter 
disappears  is  taken  as  the  limit  of  satisfactory  ventilation. 
This  limit  is  not  usually  reached  while  more  than  .06  per 
cent,  of  carbonic  acid  remains. 

Dr.  R.  Angus  Smith  says,  in  his  "Air  and  Eain,"  a  work 
of  undoubted  authority :  "  We  cannot  accept  a  lower  stand- 
ard of  carbonic  acid  than  .06  per  cent. ;  and  uniform  difiu- 
sion  being  supposed,  we  cannot  preserve  our  minimum 
standard  of  purity  with  a  less  delivery  of  fresh  air  than 
3,000  cubic  feet  per  head  per  hour!"  This  limit  is  also 
recommended  by  Pettenkofer.  It  will  be  seen  how  wide 
of  any  such  standard  is  the  condition  of  our  steam-cars  when 
each  passenger  has  only  from  33^  to  50  feet  of  air-space ; 
and  air  so  seldom  changed  as  to  leave  a  percentage  of  from 
0.2  to  0.3  volumes  of  carbonic  acid  ! 

The  heating  and  ventilation  of  cars  seem  to  be  inseparable 
subjects.      The  monogram  of  the  Baron  de  Dershau  treats 
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of  the  former  iu  quite  a  thorough  manner.  He  mentions 
only  to  condemn  the  various  methods  in  use,  such  as  foot- 
warmers  of  hot  water  or  hot  tiles,  hot-water  pipes,  stoves  of 
porcelain  and  iron,  and  iron  stoves  outside  the  cars,  over 
which  air  is  conducted  to  the  interior.  He  concludes  that 
steam  alone  is  adapted  to  the  purpose ;  and  it  is  impossible 
not  to  agree  with  him ,  when  we  think  of  the  dangerous  and 
unmanageable  fire-boxes  so  universally  in  use  with  us.  Our 
stoves,  besides  overheating  the  air  when  approaching  a  red- 
heat,  as  is  often  the  case,  are  subject  to  as  great  extremes  of 
temperature  as  a  bad  case  of  chills  and  fever.  The  heat  is 
also  badly  diffused  in  the  car,  and  is  of  little  or  no  aid  to 
ventilation. 

Steam-heating  is  in  use  on  some  American  railroads,  as 
well  as  in  Russia,  Belgium,  Germany  and  Austria.  The 
Baron  de  Dershau  gives  a  complete  description,  with  plans 
and  specifications,  of  a  system  which  he  has  introduced  with 
success  in  Russia  and  elsewhere.  It  consists,  briefly,  of  a 
special  boiler  for  every  eight  cars,  placed  in  a  small  compart- 
ment at  the  end  of  one  of  them,  and  tended  from  the  plat- 
form. The  steam  is  conveyed  along  the  roofs  in  pipes 
encased  in  felt,  and  fed  by  vertical  pipes  into  heating-tubes 
along  the  sides  of  the  car-floor,  the  water  of  condensation 
being  returned  to  the  boiler  by  a  pipe  beneath  the  cars. 

This  system'  seems  to  have  had  no  special  relation  to  the  venti- 
lation of  the  compartments  to  which  it  was  applied.  This  was 
provided  for  by  an  opening  in  the  roof,  allowing  for  a  tem- 
perate climate  22  and  for  a  cold  climate  28  square  centi- 
meters of  area  for  each  passenger.  Air  was  admitted  by 
ventilators  under  the  eaves,  with  openings  arranged  to  catch 
the  draught  of  the  moving  train.  In  a  car  fitted  up  for  the 
emperor's  summer  use,  air  was  admitted  through  wire  screens 
in  the  floor,  and  carried  up  through  hollow  pillars  contain- 
ing a  cooling  mixture,  being  discharged  through  small  orna- 
mental openings  in  the  capitals  into  the  car. 

Most  American  cars  are  now  made  with  the  "Wagner 
monitor-roof,  with  patent  pipes  and  apertures  for  the  exit  of 
foul  and  heated  air,  in  great  number  and  variety.  These  are 
not  efficient,  however,  without  provision  for  the  admission  of 
fresh  supplies  of  air  from  below. ,    Side  and  end  ventilators 
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have  therefore  been  devised  for  this  purpose,  but  are  all  open 
to  certain  objections.  Those  in  the  letter-line  over  the 
"windows  are  too  high  up,  and,  as  well  as  the  wicket-sashes  in 
the  doors  and  end-windows,  expose  passengers  to  severe 
draughts,  and,  consequentl}'",  are  seldom  allowed  to  be  open. 

The  eighth  annual  report  of  the  Master  Car-builders'  As- 
sociation, in  convention  at  Cincinnati  in  June  of  last  year, 
contains  the  report  of  a  committee  on  heating  and  ventilation 
of  much  interest.  The  discussion  on  this  report  clearly  show.s 
the  difficulties  of  the  subject,  and  the  various  opinions  and 
experiences  of  the  representatives  of  different  railroads,  as 
well  as  a  disposition  to  do  something  to  improve  the  con- 
struction of  cars,  with  respect  to  their  sanitary  arrangements. 
The  report  admits  fully  the  importance  of  ventilation,  and 
quotes  at  length  Dr.  Smith's  experiments  upon  himself  in  the 
lead-chamber.  It  admits  that  a  car  has  hardly  sufficient  air- 
space for  four,  instead  of  seventy-five  persons  ;  and  that  the 
solid  and  liquid  impurities  given  off  by  a  car-full  of  passen- 
gers, amounting,  according  to  Prof.  Huxley's  estimate,  to  two 
pounds  every  twenty  minutes,  will  no  more  go  out  of  roof- 
ventilators  without  forcing,  than  fire-damp  out  of  a  mine. 

The  top  and  letter-line  ventilators  have  proved  entirely 
inadequate  to  effect  the  requisite  change  of  air.  The  arrange- 
ments for  admitting  air  at  the  end  of  the  car,  depending  on 
the  motion  of  the  train,  are  most  efficient,  but  most  objection- 
able on  account  of  the  draught.  To  admit  2,400  feet  per 
minute,  at  as  slow  a  rate  as  five  feet  per  second,  there  must  be 
an  opening  as  large  as  the  whole  end  of  the  car ;  to  make  a 
greater  velocity  endurable,  the  air  must  be  distributed 
through  the  car  before  reaching  the  passengers. 

The  system  of  Messrs.  Sanborn  &  Gates,  15  West  Street, 
Boston,  was  mentioned  very  favorably  by  the  committee.  This 
consists  in  a  fan-wheel,  carried  by  a  pulley  attached  to  one  of 
the  axles,  which  forces  air  into  the  car,  through  a  strainer  of 
wire-gauze,  at  the  first  side  window.  The  air  is  conducted 
around  the  roof  in  a  6-inch  pipe,  perforated  at  proper  inter- 
vals, and  finds  its  exit  through  registers  in  the  floor.  This 
apparatus  has  been  applied  to  a  car  on  the  Boston  &  Albany 
Railroad,  and  was  tested  by  a  company  of  gentlemen  well 
known  to  the  public,  in  May  last.     The  report  of  a  committee 
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of  observation  will  be  found  in  the  "Boston  Post,"  May  6, 
1874.  When  the  car  had  been  thoroughly  filled  with  smoke, 
on  admitting  the  air  it  was  entirely  cleared  in  about  six 
minutes.  It  is  intended  to  regulate  the  temperature  and 
moisture  by  means  of  a  heater  and  evaporator. 

Mr.  Adams,  of  the  Boston  &  Albany  Eailroad,  says  the 
above  apparatus  works  well,  except  on  up-grades,  where 
speed  is  too  low  for  the  best  effect.  It  seems  evident  that 
some  combination  of  steam-heating  and  forced  ventilation 
must  some  time  be  found  to  solve  the  problem  under  consider- 
ation, unless  railroad  companies  continue  to  be  deterred  by 
the  expense  incidental  to  its  introduction.  It  was  not  in- 
tended to  go  into  a  critical  examination  of  methods  here. 
Such  practical  questions  are  for  car-builders  and  railroad 
corporations  to  consider.  The  public  should  see  that  the 
efibrts  of  these  parties  are  not  suspended  through  motives  of 
false  economy,  or  a  lack  of  appreciation  of  the  importance  of 
perfect  ventilation  for  all  passenger-cars,  both  summer  and 
winter,  and  in  all  weathers. 


CREMATION  AND   BURIAL: 

A'N  EXAMINATIOIsr  OF   THEIR  EELATIYE 
ADYAKTAGES. 


Bt  J.  F.  A.  ADAMS,  M.  D. 
(Of  Pittsfield.) 
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CEEMATION  AND  BUEIAL. 


One  of  the  most  striking  results  of  the  Vienna  Exposition 
of  1873,  was  the  diffusion  throughout  the  civilized  world  of 
an  interest  in  the  subject  of  cremation,  and  in  the  substitu- 
tion of  this  ancient  method  of  disposing  of  the  dead  for 
burial,  which  has  been  the  universal  custom  of  all  Christian 
peoples.  At  this  Exposition,  Prof.  Brunetti,  of  Padua,  exhib- 
ited in  a  glass  box  three  pounds  and  three-quarters  of  deli- 
cate white  ashes,  obtained  by  the  incineration  of  a  human 
body.  The  box  bore  this  inscription  :  "  Vermibus  erepti,  puro 
consumimur  igni.'"  These  ashes  were  the  first  practical  re- 
sult of  a  study  which  had  occupied  many  active  minds  in 
Italy  since  1869  ;  and  all  who  saw  them  involuntarily  fell  to 
thinking  whether  such  a  change,  through  the  purifying  agency 
of  fire,  were  not  a  more  fitting  destiny  for  the  cast-off  body 
than  the  corruption  of  the  grave.  This  feeling  found  expres- 
sion in  England  through  Sir  Henry  Thompson,  wdio  had 
become  a  convert  to  cremation  and  advocated  its  adoption. 
An  able  reply  from  Mr.  Holland,  Medical-Inspector  of 
Burials  for  England  and  Wales,  opposing  the  innovation  as 
not  being  a  sanitary  necessity,  elicited  from  Sir  Henry 
Thompson  a  second  paper,  more  powerful  in  its  advocacy 
than  the  first.  Hence  followed  an  animated  discussion  of 
the  subject  by  the  press,  both  in  England  and  America,  and 
a  popular  interest  which  has  manifested  itself  in  the  forma- 
tion of  cremation  societies  both  in  London  and  New  York. 
Simultaneously,  the  interest  has  extended  itself  over  Europe, 
and  cremation  has  found  a  strong  support  in  Germany,  Aus- 
tria and  Switzerland ;  the  first  named,  with  her  customary 
thoroughness,  speedily  introducing  a  method  far  superior  to 
that  of  Brunetti. 

The  arguments  in  favor  of  cremation  are  almost  exclu- 
sively sanitary,  being  based  upon  the  supposed  inadequacy 
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of  burial  to  prevent  the  dead  from  impairing  the  health  of 
the  living.  It  therefore  becomes  the  obvious  duty  of  all  who 
are  in  any  way  concerned  with  the  public  health  to  examine 
the  two  methods,  in  order  to  ascertain,  definitely,  whether  the 
continuance  of  that'now  in  use  is  really  fraught  with  danger 
to  the  community ;  and,  if  so,  whether  the  proposed  change 
would  satisfactorily  remove  that  danger. 

The  chief  objection  to  cremation  finds  its  origin  in  the 
feeling  of  repugnance,  and  even  of  horror,  which  is  naturally 
excited  in  the  minds  of  the  majority  of  civilized  people,  by 
the  idea  of  doing  violence  to  the  remains  of  the  beloved 
dead.  Among  Christians,  this  feeling  is  rendered  especially 
strong  by  the  faith  in  the  resurrection ;  which  it  is  so  diffi- 
cult for  the  human  mind,  clinging  as  it  does  to  symbols,  to 
entirely  dissociate  from  the  material  body,  that  this  becomes 
invested  with  a  peculiar  sanctity.  But  this  repugnance  is 
mainly  due  to  a  habit  of  the  mind,  induced  by  education ; 
and,  if  burning  were  once  substituted  for  burying,  it  is  prob- 
able that  in  the  minds  of  the  next  generation  the  repugnance 
would  be  transferred  from  the  one  method  to  the  other. 
Even  now  the  change  is  desired  by  a  not  inconsiderable 
number  of  people ;  and,  as  familiarity  with  the  subject  in- 
creases, this  number  will  doubtless  enlarge. 

The  other  arguments  beside  the  sanitary  one,  which  have 
been  adduced  in  favor  of  cremation,  are,  first,  that  it  would 
prevent  premature  interment ;  second,  that  it  would  reduce 
the  expense  of  funerals;  third,  that  it  would  do  away  with 
the  exposure  of  mourners  in  standing  about  the  grave  dur- 
ing the  process  of  interment;  and  fourth,  that  the  ashes, 
enclosed  in  urns,  might  be  kept  in  dwellings  or  columharia, 
safe  from  the  profane  touch  of  the  stranger.  Sir  Henry 
Thompson  boldly  advances  another,  which  may  be  called  the 
agricultural  or  economico-technical  argument;  namely,  that 
the  ashes  mio;ht  be  utilized  as  a  fertilizer. 

Of  these  arguments,  the  first  is  the  most  important,  for 
premature  burial  is,  in  the  minds  of  many  persons,  regarded 
with  the  utmost  dread  ;  and  burning  would  insure  an  instan- 
taneous and  almost  painless  death  in  case  it  had  not  already 
occurred.  But  the  reply  has  been  made  that  burial  alive  is 
of  exceedingly  rare  occurrence,  and  may  be  easily  rendered 
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impossible  by  the  general  adoption  of  such .  precautionary 
measures  as  have  for  many  years  been  in  successful  opera- 
tion at  the  houses  of  reception  at  Frankfort  and  Munich. 
As  for  the  expense  of  funerals,  that  is  a  matter  chiefly  regu- 
lated by  ftishion,  and  would  be  as  great  in  the  one  case  as 
in  the  other ;  for  the  mere  process  of  burning  the  body  could 
scarcely  be  done  more  cheaply  than  that  of  digging  a  grave. 
The  third  aro^ument  is  of  some  weight.  The  fourth  is  de- 
batable,  for  urns  may  be  as  easily  desecrated  as  graves. 
The  fifth  argument,  in  proposing  to  make  an  article  of  com- 
merce of  the  remains  of  our  friends,  at  once  shuts  itself  out 
from  a  hearing. 

The  opponents  of  cremation  have  for  arguments,  in  addi- 
tion to  the  sentimental  one  already  cited,  first,  that  its  adop- 
tion, by  removing  evidences  of  murder,  would  tend  to  the 
promotion  of  crime ;  and,  second,  that  the  gases  from  the 
cremation-furnace  might  prove  more  harmful  to  the  commu- 
nit}^  than  any  evils  connected  with  burial-places.  Of  these, 
the  former  has  a  positive  weight,  which,  however,  may  be  so 
diminished  by  increased  precautions,  that  it  is  lightly  re- 
garded by  the  cremationists ;  and  the  value  of  the  latter  can 
only  be  determined  by  observation  of  the  practical  results  of 
the  proposed  process. 

Among  the  clergy,  no  uniformity  of  opinion  regarding  cre- 
mation can  be  said  to  exist.  By  many  of  this  class,  it  is 
earnestly  opposed  on  religious  grounds.  Thus,  the  bishop 
of  Lincoln,  in  a  sermon  preached  on  the  5th  of  July  last, 
said  that  "  one  of  the  very  first  fruits  of  its  adoption  would 
be  to  undermine  the  faith  of  mankind  in  the  doctrine  of  the 
resurrection  of  the  body."  Others,  however,  look  upon  cre- 
mation more  favorably.  Sir  H.  Thompson  says  :  "  Clergy- 
men are  anxious  to  demonstrate  how  few  are  the  words 
requiring  change  in  our  burial  service  to  render  it  wholly 
applicable  to  cremation."  The  bishop  of  Manchester,  in  con- 
secrating a  cemetery  on  the  22d  of  March  last  said  :  "People 
who  had  believed  in  immortality  had,  in  previous  times, 
burnt  the  bodies  of  their  dead.  He  wished  his  hearers  to 
dissociate  the  resurrection  from  physical  conditions.  Could 
they  suppose  that  it  would  bo  more  impossible  for  God  to  raise 
up  a  body  at  the  resurrection,  if  leeds  be,  out  of  element- 
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aiy  particles  which  had  been  liberated  by  the  burning,  than 
it  would  be  to  raise  up  a  body  from  dust,  and  from  the  ele- 
ments of  bodies  which  had  passed  into  the  structure  of 
worms  ?  " 

It  therefore  appears  that  the  only  really  powerful  argu- 
ment in  favor  of  cremation  is  the  sanitary  one ;  and  that 
against  it  we  have  also  a  sanitary  argument,  a  legal  one,  and 
a  strong  popular  prejudice.  The  essential  points,  then,  in 
the  discussion  are  these  : — 

1.  Is  cremation  a  practicable  and  safe  method? 

2.  If  so,  are  the  evils  necessarily  resulting  from  burial  so 
great  as  to  demand  a  change? 

If  to  both  these  questions  an  affirmative  answer  can  be 
proved,  all  objections  to  cremation  become  of  little  value ; 
but  if  either  of  them  receive  a  negative  answer,  we  are  not 
justified  in  advocating  any  change. 

To  an  investigation  of  these  two  questions,  the  present 
paper  will  be  devoted  ;  the  first  division  of  the  subject  com- 
prising a  brief  history  of  cremation,  with  an  examination  of 
the  processes  by  which  it  has  been  accomplished ;  and  the 
second  being  a  study  of  the  effects  of  the  practice  of  burial 
upon  the  public  health.  The  first  will  be  a  mere  compila- 
tion from  various  authors,  while,  in  preparing  the  second, 
recourse  has  been  had  to  sanitary  literature,  to  chemical 
research,  and  to  an  extensive  correspondence  with  physi- 
cians, especially  such  as  have  interested  themselves  in  sani- 
tary subjects.  Although  the  investigation  has  been  the  most 
thoroughly  pursued  within  the  State  of  Massachusetts,  assist- 
ance has  been  sought  and  gladly  accepted  from  all  quarters. 

Cremation  :  Its  History  and  Methods. 

i. — In  Ancient  Times. 

To  trace  back  ancient  manners  and  customs  to  their  origin 
is  always  a  difficult  and  often  an  impossible  task ;  and,  in  the 
case  of  burning  the  dead,  historians  have  been  unsuccessful 
in  fixing  the  date  of  its  first  adoption.  That  it  was  not  the 
earliest  mode  of  disposing  of  the  dead  is  conclusively  shown. 
Our  first  barbarous  preadamite  progenitors  either  exposed 
their  dead  to  be  devoured  by  the  beasts  of  the  field,  or  did 
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the  eating  themselves ;  in  which  latter  case,  the  idea  of 
"funeral  baked  meats"  no  doubt  filled  their  minds  with  an 
unhallowed  joy.  The  first  method  which  indicated  any  care 
of  the  dead  was  burial,  and  this  we  find  practised  by  the 
ancient  Hebrews,  Greeks,  Eomans  and  Phoenicians.  By  the 
Hebrews  no  other  method  was  ever  largely  adopted,  but  with 
the  other  nations  of  antiquity  burning  became  the  prevailing 
custom.  When  cremation  was  first  adopted  by  the  Greeks  is 
a  disputed  point.  By  some  it  is  thought  to  have  been  first 
resorted  to  during  the  Trojan  war,  as  a  means  of  carrying  the 
remains  of  chieftains  back  to  their  native  country.  The  first 
Greek  mention  of  it  is  Homer's  account  of  the  funeral  rites 
of  Patroclus  and  Hector ;  but  Homer  evidently  did  not  look 
upon  the  process  as  an  innovation,  but  rather  as  the  common 
usao;e.  Jamieson  *  believes  that  cremation  was  brought  into 
Greece  by  the  Thracians,  by  whom  that  country  was  largely 
peopled.  Both  the  Thracians  and  Phrygians  practised  it,  in 
advance  of  the  Greeks,  and  the  former  are  believed  to  have 
received  it  from  their  progenitors,  the  Scythians,  who  inhab- 
ited Tartary.  Rome,  in  her  earliest  days,  buried  her  dead,  as 
Pliny  tells  us.  Remus  was  buried,  according  to  Ovid ;  so 
also  was  Numa ;  but  the  Consul  Manlius  burnt  the  body  of 
his  son.  Cornelius  Sylla  was  the  first  of  the  Cornelian  family 
to  be  burned,  b.  c.  676.  The  practice  had  not  been  uncom- 
mon before,  but  from  this  time  became  more  prevalent,  reach- 
ing its  height  in  the  latter  d^ays  of  the  republic.  The  early 
Christians  returned  to  the  practice  of  burial,  and,  in  the  fourth 
century,  when  Christianity  became  fully  established,  crema- 
tion became  obsolete.  As  a  general  custom,  it  ceased  in  the 
reign  of  Marcus  Antoninus,  although,  fifty  years  later,  the 
body  of  Severus  was  burned  with  great  pomp.  With  neither 
the  Greeks  nor  Romans  was  burning  ever  the  exclusive  cus- 
tom ;  but  it  was  esteemed  more  honorable  than  burial,  and  was 
most  common  among  the  upper  classes.  In  striking  contrast 
with  this  is  the  fact  that  the  inhabitants  of  Colchos  and  Iberia 
exposed  the  bodies  of  those  who  had  done  noble  actions  to  be 
devoured  by  dogs,  but  burnt  the  cowardly,  f     Plato  wrote  to 

*  On  tho  Origin  of  Cremation.    Trans.  Royal  Society  of  Edinburgh ;  vol.  viii.,  1817. 
t  Among  the  Monto  sect  in  Japan,  at  the  present  day,  cremation  is  practised  by  tho 
lower  classes,  but  not  by  the  upper. 
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Socrates  that  it  was  a  matter  of  iudifference  to  him  whether 
his  body  were  burned  or  buried.  In  Rome,  persons  who  had 
been  struck  by  lightning,  and  children  who  had  not  cut  their 
teeth,  were  not  burned,  but  buried. 

Among  other  ancient  nations  cremation  was  likewise  adopted. 
In  Asia,  the  practice  was  very  extensive,  and  has  continued 
till  the  present  day.  In  Africa,  it  was  accepted  by  the  Car- 
thaginians, and  also  by  the  Egyptians,  after  embalming  was 
discontinued.  Other  European  nations  among  whom  it  pre- 
vailed were  the  Celts,  Sarmatians,  Germans,  Gauls,  Danes, 
Swedes  and  Norwegians.  In  America,  it  has  long  been  the 
practice  among  certain  Indian  tribes,  and  with  some  of  them 
has  not  yet  been  entirely  abandoned. 

In  England,  several  collections  of  cinerary  urns  have  been 
discovered,  one  of  which,  in  a  field  in  Old  Walsingham,  Nor- 
folk, exhumed  in  1658,  was  described  by  Sir  Thomas  Browne.* 
The  collection  consisted  of  between  forty  and  fifty  urns,  buried 
in  a  sandy  soil,  not  a  yard  deep  nor  far  apart,  and  con- 
taining about  two  pounds  of  bones,  with  other  extraneous 
objects.  These  urns  bore  no  date  or  inscription,  but  were 
probably  contemporary  with  the  early  Roman  occupation  of 
the  island,  although  some  persons  are  inclined  to  consider 
them  as  early  Saxon  or  Danish. 

The  pyre  was  the  means  by  which  cremation  was,  in  early 
times,  efiected.  Among  the  Romans,  this  was  a  pile  of  rough 
logs,  with  four  equal  sides,  of  which  the  law  of  the  twelve 
tables  forbade  any  polishing  or  adornment ;  but  they  were 
sometimes  covered  with  dark  leaves.  The  body  was  placed 
upon  the  pile,  with  the  couch  upon  which  it  had  been  carried. 
The  nearest  relative,  with  averted  face,  applied  the  torch,  and 
the  flames  were  fed  with  cups  of  oil,  ornaments,  clothing  and 
the  favorite  viands  of  the  deceased.  To  these  were  added 
various  perfumes,  which,  though  forbidden  by  law,  were  ren- 
dered necessary  by  the  disgusting  odor.  In  the  case  of  an 
emperor  or  illustrious  general,  there  was  much  additional 
ceremony, — animals  were  killed  and  laid  upon  the  pile,  and, 
in  the  earlier  times,  captives  and  slaves.  The  soldiers  marched 
thrice  around  the  pile,  and,  in  the  latter  days  of  Rome,  gladi- 

«  Hydriotaphia— Um-Burial ;  1658. 
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ators  were  hired  to  fight  about  it.  When  the  burning  was 
completed,  the  embers  were  soaked  with  wine,  the  bones  aud 
ashes  of  the  deceased  gathered  by  the  nearest  relatives,  who 
sprinkled  them  with  perfumes  and  placed  them  in  an  urn. 
These  urns  were  often  very  beautiful  and  richly  decorated ; 
they  were  commonly  of  marble,  alabaster  or  baked  clay,  and 
bore  an  inscription  beginning  with  the  letters  D.  M.,  or 
D.  M.  S.  (Dis  Manihus  Sacrum).* 

The  urns  were  deposited  in  tombs  outside  the  city,  with  a 
few  exceptions.  Emperors  and  vestal  virgins  wei,-e  permitted 
to  be  buried  within  the  walls  of  Rome.  The  ashes  of  Vale- 
rius, Publicola  and  other  illustrious  patricians  were  likewise 
thus  privileged  ;  and  the  right  was  enjoyed  by  their  descend- 
ants, but  never  used.  The  private  tombs  Avere  generally  built 
at  the  sides  of  the  roads  leading  to  Rome,  especially  on  the 
Appian  Way,  where  an  almost  uninterrupted  line  of  tombs 
extended  for  many  miles  from  the  gates.  The  public  burial- 
places  were  the  Campus  Martins  and  the  Campus  Esquilinus, 
the  former  containing  the  ornamented  tombs  of  illustrious 
citizens  buried  by  the  State,  and  the  latter  the  graves  of  pau- 
pers, whose  remains  were  placed  in  little  pits  or  caverns, 
called  jputicuU.  The  neighborhood  of  the  latter  becoming 
unhealthy  through  the  number  of  interments,  it  is  recorded 
that  it  was  given  to  Meeceuas,  who  converted  it  into  a  garden, 
and  there  built  a  magnificent  dwelling.  The  tombs  of  the 
rich  were  commonly  built  of  marble,  with  an  open  space  in 
front,  planted  with  trees.  Columbaria  were  tombs  with  many 
niches,  like  dove-cotes,  as  the  name  implies. 

In  Homer's  description  of  the  funerals  of  Patroclus  and 
Hector,  the  Greek  and  Trojan  method  of  cremation  is  accu- 
rately narrated.  As  frequent  reference  is  made  to  the 
burning  of  the  body  of  Patroclus,  we  will  quote  the  passage 
in  which  it  is  described  : — f 

197  "  They  who  had  tho  dead  in  charge 

Eemaiued,  and  heaped  the  wood  and  built  a  pyre 
A  hundred  feet  each  way  from  side  to  side. 

*For  representations  of  a  gi'cat  number  of  these  urns — Greek,  Roman  and  barba- 
rian— the  reader  is  referred  to  the  cla1)oratc  worlc  of  Montfaucon,  "  L' Antiquity 
Expliquec  ct  Representee  en  Figures."    Paris,  1722. 

t  IHad,  Book  XXIII.,  line  197,  Bryant's  translation. 
32 
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With  sorrowful  hearts  tliey  raised  and  laid  the  corse 

Upon  the  summit.    Then  they  flayed  and  dressed 

Before  it  many  fatlings  of  the  flock, 

And  oxen  with  curved  feet  and  crooked  horns. 

From  these  magnanimous  Achilles  took 

The  fat,  and  covered  "with  it  carefully 

The  dead  from  head  to  foot.     Beside  the  bier, 

And  leaning  toward  it,  jars  of  honey  and  oil 

He  placed,  and  flung,  with  many  a  deep-drawn  sigh, 

Twelve  high-necked  steeds  upon  the  pile.    Nine  hounds 

There  were,  which  from  the  table  of  the  prince 

"Were  daily  fed ;  of  these  Achilles  struck 

The  heads  from  two,  and  laid  them  on  the  wood, 

And  after  these,  and  last,  twelve  gallant  sons 

Of  the  brave  Trojans,  butchered  by  the  sword ; 

For  he  was  bent  on  evil.    To  the  j)ile 

He  put  the  iron  violence  of  fire. 

And,  wailing,  called  by  name  the  friend  he  loved." 

307     *  *  «  They  quenched  with  dark  red  wine 

The  pyre,  where'er  the  flames  had  spread,  and  where 
Lay  the  deep  ashes  :  then,  with  many  tears, 
Gathered  the  white  bones  of  their  gentle  friend, 
And  laid  them  in  a  golden  vase,  wrapped  round 
With  caul,  a  double  fold.    Within  the  tents 
They  placed  them  softly,  wrapped  in  delicate  lawn. 
Then  drew  a  circle  for  the  sepulchre, 
And,  laying  its  foundations  to  enclose 
The  pyre,  they  heaped  the  earth,  and,  having  reared 
A  mound,  withdrew." 

After  pyre-cremation,  the  identification  of  the  ashes,  aside 
from  the  bones,  was  impossible  ;  but  the  Egyptians  kept  them 
separate  by  wrapping  the  body  in  a  covering  of  asbestos. 

Whether  the  ancients  were  actuated  by  any  sanitary  motives 
in  their  adoption  of  cremation  is  a  matter  of  doubt ;  but  that 
this  was  one  of  their  motives  seems  probable,  since  the  ear- 
liest Greeks  and  Romans  used  their  dwellings  as  tombs.  In 
times  of  war  and  pestilence,  the  sanitary  phase  of  the  subject 
must  have  presented  itself  strongly  to  their  minds.  Other 
reasons,  however,  were  probably  more  weighty.  In  foreign 
wars  it  was  necessary  to  burn  the  remains  of  the  chieftains,  in 
order  to  convey  them  to  their  homes.  This  method  also  per- 
mitted the  remains  to  be  longer  kept  in  the  sight  and  presence 
of  the  mourners  than  if  buried.  Another  powerful  motive 
was  the  protection  of  the  remains  from  iudignities,  which,  in 
troubled  times,  they  were  apt  to  receive  from  their  enemies ; 
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for  instance,  Sylla,  who  had  thus  served  the  body  of  Marias, 
ordered  his  own  body  to  be  burned  to  prevent  retaliation  from 
the  friends  of  the  latter.  Other  reasons  were  based  upon 
ancient  philosophical  and  religious  ideas.  Of  the  former  class, 
may  be  cited  the  belief  that  the  body  was  by  fire  most  speedily 
reduced  to  the  first  principles,  and  also  the  tradition  that  the 
world  was  to  be  destroyed  by  fire.  To  the  latter  class  belong 
the  beliefs  that  the  body  was  unclean,  after  the  departure  of 
the  soul ;  that  by  the  action  of  fire  the  soul  was  released  from 
all  its  corporeal  bonds,  and  that  the  soul  itself  was  thus  puri- 
fied from  the  contamination  which  it  had  contracted  iu  its 
embodied  state.  The  idea  of  sacrifice  also  entered  largely 
into  the  ceremony  of  burning. 

We  have  already  observed  that,  as  Christianity  spread, 
cremation  fell  into  disuse.  The  early  Christians  always  buried 
their  dead — at  least,  th^e  is  no  positive  evidence  to  the  con- 
trary ;  and  those  of  Rome  constructed  for  this  purpose  the 
catacombs,  outside  the  city.  They  wished  to  give  the  remains 
of  their  friends  the  same  treatment  that  was  accorded  to 
Christ  and  the  apostles,  and  therefore  adopted  the  Jewish 
custom  of  burial.  That  their  refusal  to  burn  was  not  con- 
nected with  ideas  of  the  resurrection  is  shown  by  Miuucius 
Felix,  who  introduces  a  heathen  as  saying,  "For  this  reason 
they  execrate  the  funeral  pile  and  condemn  sepulture  by  burn- 
ing, as  if  it  precluded  the  possibility  of  resurrection."  To  this 
Minucius  replies,  "We  do  not,  as  you  believe,  fear  any  injury 
from  this  kind  of  sepulture,  but  we  adhere  to  iuhumation  as 
the  more  ancient  and  the  preferable  mode."*  It  is  also  stated 
of  the  primitive  Christians  that  they  objected  to  cremation  that 
the  practice  involved  the  idea  of  inhumanity  to  the  living. 
Some  of  the  heathen  objected  to  it  on  the  same  grounds,  and 
its  employment  appears  to  have  been  always  optional,  both  in 
Greece  and  Home. 

The  frequent  occurrence  of  the  letters  D.  M.  on  the  tombs 
of  the  early  Ciiristians  led  Merivale  to  the  conclusion  that 
they  were  in  the  habit  of  burning  their  dead  ;  but  Rossi  |  con- 
siders this  insufficient  ground  upon  which  to  support  the 
weight  of  so  new  and  startling  a  theory.     He  surmises  that 

*  Jamieson,  op.  cit. 

t  Iloma  Sotteranca,  compiled  by  Northcotc  and  Browulow,  London,  1869. 
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these  letters  may  have  been  used  carelessly,  from  custom, 
without  advertence  to  their  real  meaning ;  or  the  tombstones 
may  have  been  bought  with  the  letters  already  inscribed  ;  or 
that  they  may  have  been  put  on  by  surviving  relatives,  ill-in- 
structed in  the  faith. 

2. — In  Modern  Times. 

From  the  fourth  century  until  the  most  recent  times,  the 
funeral  pile  has  remained  extinct  in  Europe,  and  the  dead 
have  been  consigned  to  the  earth  or  the  tomb.  The  first 
modern  reference  to  the  subject  was  Sir  Thomas  Browne's 
essay,  "Urn-Burial,"  published  in  1658,  and  this  took  merely 
an  historical  and  metaphysical  vieAV  of  the  subject,  and  did 
not  advocate  its  revival.  In  a  curious  old  book,  "Philosoph- 
ical Discourses  of  the  Virtuosi  of  France,"  published  in 
English  in  1664,  conference  240  is  upon  the  subject, 
"Whether  it  be  better  to  bury  or  to  burn  the  bodies  of 
the  dead."  In  the  discussion,  which  is  chiefly  of  a  senti- 
mental character,  one  disputant  advocates  cremation,  as  pre- 
venting contagion,  and  another  opposes  it,  as  likely  to  cor- 
rupt the  purity  of  the  air.  The  subject  is  not  again  heard  of, 
except  in  antiquarian  researches,  such  as  the  splendid  work 
of  Montfaucon,  published  in  1722,  until  the  French  Revolu- 
tion, when  the  minds  of  this  people,  thirsting  for  change,  and 
with  a  special  taste  for  classic  customs,  turned  to  cremation 
as  an  innovation  to  be  desired.  In  the  fifth  year  of  the  Re- 
public (1796),  Legrand  d'Aussy,  in  a  memoir  on  "National 
Sepultures,"  declared  the  necessity  of  substituting  incinera- 
tion for  burial.  In  the  same  year,  a  committee  of  the  council  of 
the  five  hundred  was  deputed  to  project  a  law  for  this  reform  ; 
and  the  Institute  of  France  offered  a  prize  of  1,500  francs  for 
the  scientific  study  of  the  question.  Of  the  forty  authors  who 
offered  memoirs  in  competition  for  this  prize,  all  fiivored  the 
adoption  of  the  system,  provided  that  its  employment  be 
made  optional,  so  as  not  to  conflict  with  the  principles  of  lib- 
erty. It  does  not  appear,  however,  that  the  investigation, 
at  this  time,  bore  any  practical  fruit. 

But,  on  the  8th  of  July,  1822,  a  veritable  cremation, 
whose  fame  is  world-wide,  occurred  in  Italy,  on  the  shore  of 
the  Mediterranean.     The  poet  Shelley,  and  his  friend  Wil- 
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liams,  having  been  drowned  by  the  upsetting  of  a  boat  near 
Leghorn,  their  bodies  were  washed  ashore,  and  were  there 
burned  by  Byron,  Leigh  Hunt  and  Trelawuey.  This  act  was 
in  compliance  with  the  quarantine  laws  of  Tuscany,  which 
required  that  everything  drifting  from  the  sea  should  be 
burned.  The  process,  with  many  revolting  details,  is 
minutely  described  by  Trelawney.* 

In  1856,  an  earnest  discussion  of  the  subject  of  cremation 
again  arose  in  Paris.  A  new  journal,  "La  Cremation,"  was 
established,  devoted  to  the  advocacy  of  burning,  and  the  med- 
ical journals  took  up  the  subject  with  interest.  M.  Caffe  was 
the  chief  partisan  of  the  reform,  and  urged  that  the  subject 
be  calmly  discussed,  especially  in  overgrown  capitals,  like 
London  and  Paris.  The  project  was  opposed  by  the  "Gazette 
Hebdomadaire,"  on  the  grounds  that  it  would  be  more  difficult 
on  the  battle-field  than  burial,  and  that  the  emanations  result- 
ing from  the  process  would  be  far  from  innoxious.  A  "  sar- 
cophebus,"  with  a  metallic  table,  instantaneous  slide  and 
concealed  furnace,  was,  at  this  time,  proposed. 

At  the  same  time,  an  interest  in  the  subject  was  also  felt 
in  Italy.  In  January,  1856,  Prof.  Coletti,  rector  of  the  Uni- 
versity of  Padua,  presented  to  the  Academy  of  Science  and 
Letters  of  that  city,  a  memoir  earnestly  advocating  crema- 
tion, f 

The  subject  was  soon  laid  aside,  however,  and  not  revived 
imtil  1866,  when  Dr.  Giro|  published  an  article  in  which  he 
contended  that  burial  is  a  practice  "  in  opposition  to  humane 
sentiments,  hygiene,  and  the  civil  life  of  nations."  In  the 
following  year  appeared  a  paper  by  Du  Jardin§,  of  Genoa, 
in  which  he  approved  the  ideas  of  Coletti. 

But  the  grand  revival  of  the  question  did  not  occur  until 
1869,  when  it  was  presented  to  the  Medical  International 
Congress  of  Florence,  by  Profs.  Coletti  and  Castiglioni,  "in 
the  name  of  public  health  and  of  civilization  " ;  and  a  reso- 
lution was  passed  expressing  a  wish  that  "  every  possible 
means  be  employed  to  obtain  legally,  in  the  interest  of  the 
laws  of  hygiene,   that  the  incineration  of  bodies   should  be 

*  Recollections  of  the  Last  Days  of  Shelley  and  Byron. 

t  Sulla  Cremazionc  del  Cadavcri. 

J  Sulla  Incincrazionc  del  Cadavcri.     ["  Gazz.Med.  Ital.,"prov.    Vencte.    1866.] 

§  Sulla  Crcmazione  dci  Cadavcri.     ["La  Salute."    Genoa.    1867.] 
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substituted  for  the  present  system  of  inhumation."  In  the 
following  year,  papers  were  published  by  Castiglioni*  and 
Du  Jardiujf  the  latter  calling  attention  to  the  defective  con- 
dition of  many  cemeteries  of  the  kingdom.  In  France,  in 
the  same  year,  in  consequence  of  the  fatal  war  then  in  prog- 
ress, the  question  of  burning  the  dead  naturally  presented 
itself.  It  was  proposed  by  Dr.  Lapeyrere,  who  styled  it 
"this  mode,  unpopular  in  our  religion,  but  before  which  the 
Hebrews  (our  parents  in  religion)  do  not  hesitate,  in  view 
of  preventing  contagion."  The  attention  of  the  council  was 
called  to  the  "necessity  of  the  immediate  adoption  of  crema- 
tion" by  Inspector  Laveran,  director  of  the  school  of  Val  de 
Grace.  Baron  Larrey,  surgeou-in-chief  of  the  army  of 
Paris,  to  whom  the  subject  was  referred,  made  a  report  in 
May,  1871,  in  which  he  showed  the  necessity  of  choosing  for 
a  cemetery  a  permeable  soil,  adapted  for  drainage,  in  which 
will  be  dug  deep  ditches,  liberally  strewn  with  quicklime, 
which  will  give  rise  to  a  slow  combustion.  This  would  be, 
he  said,  a  true  "latent  cremation,'"  unperceived  in  its  effects, 
which  will  offend  neither  religious  beliefs  nor  local  preju- 
dices. These  ditches  should  be  covered  with  a  layer  of 
earth  thick  enough  to  neutralize  the  emanations  of  volatile 
principles  and  favor  vegetation. 

After  the  battle  of  Sedan,  burning  was  resorted  to  in  a 
very  imperfect  manner  by  the  Prussians ;  but  Dr.  Parkes  % 
states  that  the  experiment  appears  to  have  been  unsuccess- 
ful. The  same  may  be  said  of  the  attempt  made  at  Dres- 
den, in  1871,  to  burn  animals,  victims  of  the  cattle-plague. 

At  the  Medical  Congress,  held  at  Rome  in  1871,  a  similar 
resolution  was  passed  to  that  adopted  at  Florence  the  pre- 
ceding year.  At  this  time,  also,  appeared  a  paper  by  Dr. 
Piui,§  of  Milan,  advocating  cremation. 

In  1872,  Italian  papers  advocating  th§  practice  of  burning 
were  produced  by  Drs.  Ayr,|l    Valeriani,1[  Peyriani,**   and 

*  Sulla  Cremazione  del  Cadaveri.    1870. 

t  La  GueiTa  e  le  sue  Vittime,  I'lncinerazione  ed  il  Seppelimento.    1870. 

+  A  Manual  of  Practical  Hygiene.    1873.    p.  442. 

§  La  Cremazione  del  Cadaveri.     ["  Gazz.  de  Milan."    1871.] 

II  La  Cremazione  e  I'lgiene.    Milan.    1872. 

H  Sulla  Incinerazione  dei  Cadaveri.     ["  Opinione."    Florence.     1872.] 

**  La  Cremazione  dei  Cadaveri.    ['*  II  Presente."    Paima.    1872.] 
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Polli,*  and  one  opposing  it  by  Dr.  Rota.f  The  most  impor- 
tant of  these  papers  was  that  of  Dr.  Polli,  of  Milan,  which 
was  not  only  a  complete  study  of  the  subject,  but  also  con- 
tained the  first  experimental  researches.  His  experiments 
were  performed  at  the  Milan  gas-works  on  dogs,  and  dif- 
fered from  the  ancient  method  only  in  the  substitution  of  gas 
for  wood,  whence  the  apparatus  is  known  as  the  "gas-pyre." 

In  1873,  the  interest  in  cremation  had  become  very  earnest 
and  wide-spread  in  Italy,  both  among  scientific  men  and  the 
public  at  large.  The  Royal  Institute  of  Science  and  Letters 
of  Lombardy,  had  ofiered  the  quinquennial  (1877)  Secco- 
Comneuo  prize  to  the  advocates  of  cremation  for  the  best 
practical  method.  The  same  Institute  offered  the  following 
declaration  to  the  two  chambers  of  deputies  of  the  kingdom  : 
"The  Lombardy  Institute,  profoundly  convinced  that  the 
adoption  of  the  process  of  cremation  will  mark  a  stage  of 
progress  in  the  march  of  civilization,  hopes  that  the  govern- 
ment will  make  all  efforts  that  Italy  may  be  the  first  to  adopt 
it,  and  thus  set  the  example  to  other  civilized  nations." 

In  April,  1873,  Prof.  Maggiorani  succeeded  in  inserting  in 
the  new  sanitary  code  for  the  kingdom  of  Italy,  then  under 
discussion,  an  article  granting  permission  for  families  to 
adopt  the  process  of  cremation,  the  consent  of  the  Superior 
Council  of  Health  having  been  first  obtained. 

Meanwhile,  Italian  authors  and  experimenters  were  busy 
with  the  subject.  Papers  advocating  cremation  were  pub- 
lished by  Drs.  Forrflari,|  Musatti,§  Annelli,|l  Giacchi,1F 
Pini,**  Amatijff  and  Brunetti.||  The  other  side  was  repre- 
sented by  Prof.  Zinno,§§  of  Palermo,  a  zealous  advocate  of 
embalmment,  and  enemy  of  cremation.  The  hostility  of  the 
Church  to  this  system  also  found  vigorous  expression  in  the 

*  Sulla  Incinerazione  dei  Cadaveri.  Memoir  presented  to  the  Royal  Institute  of 
Lombardy.    1872, 

t  L'Incincrazione  dei  Cadaveri  e  Ammissible  ?    Chiari.    1872. 

X  Humatio  vel  Crematio.    Turin.'  1873. 

§  Intorno  alia  Creraazione  dei  Cadaveri.    Venice.    1873. 

II  La  Crcmazione  dei  Cadaveri.    Milan.    1873. 

H  La  Creraazione  dei  Cadaveri.    Florence.    1873. 

**  La  Creraazione  dei  Cadaveri.    ["  Annali  Universali  di  Medicina."    1873.] 

tt  Sulla  Creraazione  dei  Cadaveri.    Milan.     1873. 

%X  La  Crcmazione  dei  Cadaveri.    Padua.    1873. 

§§  Inumazionc,  Inbalzamazione  e  Crcmazione  dei  Cadaveri.  Naples  and  Palermo. 
1873. 
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"  Osservatore  Cattolico,"  of  Milan.  The  practical  work  of  the 
year  was  done  by  Prof.  Gorini,  of  Lodi,  and  Prof.  Brunetti, 
of  Padua. 

Gorini's  experiments  were  made  at  his  laboratory,  in  Sep- 
tember, 1873,  and  witnesssed  by  a  brilliant  assembly  of 
scientific  men.  He  first  fused  in  a  crucible,  at  a  very  high 
temperature,  a  substance  whose  composition  is  a  secret,  but 
which  has  been  conjectured  to  be  a  mixture  of  caustic  soda 
with  nitre  or  chlorate  of  potash.  When  fusion  had  been 
carried  to  the  point  of  ebullition,  portions  of  a  human  body, 
legs,  arms,  etc.,  were  thrown  in,  and  completely  destroyed  in 
twenty  minutes,  the  solid  parts  remaining  on  a  metal  grating 
at  the  bottom  of  the  crucible.  The  heat  was  obtained  from 
coke.  The  combustion  was  not  attended  with  any  crackling 
sound  or  oflTensive  odor. 

The  results  of  Prof.  Brunetti's  experiments  were  exhibited 
at  the  Vienna  Exposition,  and  attracted  great  attention.  His 
apparatus  consisted  of  an  oblong  furnace,  built  of  refracting 
brick,  furnished  with  ten  side-openings  to  regulate  the 
draught.  In  the  upper  part,  was  a  cornice  of  tiles  to  sujDport 
an  iron  framework,  on  which  the  body  was  placed,  and  the 
whole  was  covered  with  a  dome-shaped  roof;  wood  was  used 
as  fuel.  Carbonization  was  complete  in  two  hours  ;  the  body 
was  then  reduced  to  fragments,  and,  after  two  hours  more, 
incineration  was  complete.  The  bones  exhibited  at  Vienna 
were  white,  with  a  smooth,  sharp  fracture.  From  a  man 
weighing  ninety  pounds,  a  little  more  than  four  pounds  of 
ash  was  obtained,  after  the  consumption  of  from  one  hundred 
and  sixty  to  one  hundred  and  eighty  pounds  of  wood. 

In  1873,  cremation  was  also  advocated  in  France,  by  Pietra 
Santa,*  and  in  Belgium  by  the  "Gazette  de  Bruxelles." 

The  opening  of  the  year  1874  found  the  subject  of  crema- 
tion engrossing  a  more  and  more  widely-spread  interest.  A 
public  meeting  at  Milan,  projected  during  the  previous  year, 
was  held  April  6.  Over  five  hundred  persons,  of  all  classes 
of  society,  were  present.  After  addresses  by  Drs.  Polli, 
Coletti,  Musatti  and  others,  this  vote  was  unanimously 
passed  : — "  That  the  Italian  government,  in  the  next  discussion 
of  the  new  Sanitary  Code,  already  approved  by  the  Senate, 

*  La  Cremation  des  Morts  en  Italie.    ["  Union  Medicale."    Paris.    1873.] 
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admit  to  Article  185,  as  optional,  cremation  of  the  dead, 
under  the  immediate  surveiUance  of  the  syndics  of  the  com- 
munes." One  pleasing  idea,  in  connection  with  cremation, 
was  developed  at  this  meeting,  in  a  letter  from  Prof.  Amati, 
who  said,  "Dr.  E.  Lombardi,  Sicilian  poet,  assures  me  that, 
with  certain  people,  the  habit  has  existed  of  planting  seeds  of 
small  flowering-plants  in  the  ashes  of  the  dead.  These 
germinated,  grew  and  expanded,  and  finally  were  gathered, 
to  be  religiously  preserved  by  the  family."  During  the 
present  year,  additional  papers  upon  this  subject  have  been 
published  by  Dell'  Acqua,*  Biondelli,f  Foldi,!  Musatti,§ 
Pini,|l  PisanilT  and  Golfarelli.**  The  last  mentioned  refers 
to  a  case  in  which  the  superior  council  of  health,  when  asked 
to  authorize  the  removal  to  Italy  of  a  person  who  died  of 
yellow  fever  in  America,  gave  its  consent,  on  condition  of 
the  previous  incineration  of  the  remains. 

In  Austria,  an  enthusiasm  was  speedily  kindled  by  Prof. 
Brunetti's  specimens  at  the  Exposition.  In  February  last, 
the  Communal  Council  of  Vienna  adopted,  unanimously,  the 
following  resolution  : — "  Apropos  of  the  buildings  to  be  con- 
structed in  the  new  central  cemetery  of  the  city,  the  Superior 
Administration  Avill  take  the  necessary  measures  that,  with 
the  least  possible  delay,  optional  cremation  may  be  effected." 
Moreover,  the  Imperial  Academy  of  Medicine  has  made  a 
pressing  appeal  to  the  chemists  and  hygienic  physicians  of 
Austria  and  Hungary,  for  a  serious  study  of  the  principles  of 
the  question.  Articles  on  the  subject  have  appeared  in 
Vienna,  by  Lanyi,f  f  Witlacil||  and  others. 

Switzerland,  too,  has  caught  the  infection;  the  most  ardent 
champion  of  cremation,  in  that  country,  being  Dr.  Wegmann- 
Ercolani,§§  who  published,  early  in  the  year,  a  pamphlet  upon 

*  La  Cremazione  dei  Cadaveri.   ["  II  Medico  di  Casa  I'lgea."  Milan.  April,  1874.] 
t  La  Cremazione  dei  Cadaveri  Uraani.    Milan.    1874. 
X  La  Cremazione  dei  Cadaveri.    ["  II  Sole."    Milan.    1874.] 
§  Intcrno  di  Progressi  della  Cremazione  dei  Cadaveri.    ["  Giom.  Venet.  dei  Scien. 
Med."    1874.] 

II  iSulla  Cremazione  dei  Cadaveri.    ["La  Sahite."    Genoa.    1874.] 
H  La  Cremazione  dei  Cadaveri.     ["  Gazz.  Med.  Ital.  Lombard."    1874.] 
**  Sulla  Cremazione  dei  Cadaveri.    Florence.    1874. 

tt  Ucb"!-  tlie  VerVirenniing  der  Leichen  am  Schlachtfelde.     ["  Allg.  Militilr-ilrtzl. 
Zeitg."    Vienna.     1874.     XV.,  p.  92.] 

tt  Ueber  Lcichcnvcrbrennung.     ["  Wien.  Med.  Presse."    1874.    XV.,  p.  361,] 
§§  Die  Leichcnvcrbrcnnnng  als  rationnellste  Bcstattungsart.    ZOrich.    1874. 
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the  subject,  besides  contributing  various  articles  to  the  daily 
papers.  As  a  result  of  his  zealous  efforts,  two  cremation 
societies  have  been  formed,  one  at  Zurich  and  one  at  Aaraii. 
At  meetings  held  at  Zurich,  on  the  7th  and  10th  of  March,  it 
is  said  that  more  than  2,000  persons  were  present,  and  the 
popular  interest  was  very  great. 

In  Germany,  the  principal  writers  upon  the  subject,  during 
the  present  year,  have  been  Reclam,*  of  Leipzig;  Fleckf 
and  Kuchenmeister,^  of  Dresden,  and  Ullersperger,§  of 
Erlangen.  Of  these,  the  first  named  has  made  the  most 
notable  contribution  to  the  science  of  cremation,  by  introduc- 
ing, for  its  practical  application,  the  Siemens  furnace,  which 
has  been  used  with  success  in  the  working  of  iron  and  glass. 
By  means  of  it,  an  enormously  high  temperature  can  be 
obtained,  at  the  expense  of  a  small  amount  of  fuel,  even 
though  this  be  of  inferior  quality.  Peat,  wood  or  charcoal 
may  be  used.  The  principle  of  the  furnace  is  called  that  of 
"regenerative  heat,"  and  its  essential  parts  are  three  cham- 
bers, called  respectively  the  generator,  regenerator  and  com- 
bustion chamber.  The  fuel  is  placed  in  the  generator,  a 
species  of  brick  oven,  where  it  is  burned  with  a  limited  access 
of  air,  whereby  a  combustible  gas  is  produced,  consisting 
chiefly  of  carbonic  oxide,  nitrogen  and  carburetted  hydrogen. 
This  escapes  from  the  generator  and  enters  the  regenerator  at 
a  temperature  of  150°  to  200°  C.  This  second  chamber  is  of 
cubical  shape,  with  walls  of  stone,  and  the  interior  filled  with 
a  network  of  horizontal  and  vertical  bars.  By  contact  with 
the  combustible  gases,  this  chamber  becomes  so  intensely 
heated  that  the  gases  enter  the  combustion  chamber,  where 
the  body  is  placed,  at  a  temperature  of  3,000°  C.  From  this 
they  pass  to  the  chimney,  through  a  second  regenerator, 
where  all  noxious  vapors  from  the  corpse  are  consumed. 
Reclam  caused  one  of  these  furnaces  to  be  specially  arranged 
for  purposes  of  cremation,  by  the  construction  of  an  apart- 
ment above,  from  which  the  body  could  be  lowered  directly 
into  the  combustion  chamber.     Of  this  method.  Prof,  lieckm 

*  De  la  Cremation  des  Cadavres.  ["  Monit.  Scientifique."   Paris.  1874.  IV.,  p.  484.] 
t  Beitrag  zur    Beantwortung  der  Frage  von  der  Leichenverbrennung.     ["Allg. 
Zeitscb.  far  Epidemiol."    Erlangen.    May  and  June,  1874.] 
X  Ueber  Leichenverbrennung.    Erlangen.    1874. 
j  Urne  oder  Grab.    Erlangen.    1874. 
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says  that  it  "is  the  simplest  and  most  satisfactory  to  the 
bereaved.  Before  the  friends  assemble,  the  body  is  lowered 
into  an  empty  space,  containing  only  air  raised  to  white 
heat,  in  which  it  burns  odorless,  and  the  ash  alone  i-emaius. 
Heated  air  alone  escapes ;  there  is  neither  vapor  nor  smoke, 
the  combustion  is  so  perfect." 

The  cost  of  this  furnace  is  estimated  at  $1,250,  and  the  time 
required  for  the  combustion  of  a  human  body,  one  hour.  By 
means  of  it,  at  a  cost  of  seventy-five  cents  for  fuel,  two  hun- 
dred pounds  of  animal  tissue  have,  in  the  space  of  an  hour  and 
a  half,  been  reduced  to  white  ashes,  without  sound  or  smell. 

Two  genuine  acts  of  cremation  in  Dresden,  by  means  of 
this  furnace,  have  been  reported :  the  wife  of  Sir  Charles 
Dilke  being  the  subject  in  one  case,  and  the  wife  of  a  German 
physician  in  the  other.  The  following  accounts  of  the  latter 
case  is  taken  from  one  of  the  daily  papers.*  "The  hall 
around  the  fui;,nace  was  decorated  with  flowers,  and  in  every 
other  respect  the  solemnity  which  should  attend  so  serious  a 
rite  was  duly  observed.  The  process  of  cremation  was 
screened  from  the  eyes  of  the  lady's  friends  by  an  iron  door. 
There  was  no  smoke  nor  any  unsightly  transformation  of  the 
body.  When  the  coflin  was  consumed,  the  body  appeared  in 
its  natural  state,  then  red-hot,  and  at  last  appeared  to  be  of 
translucent  white.  From  this  it  crumbled  into  ashes.  Up 
to  the  period  of  its  entire  consumption  by  the  flames,  the 
process  was  merely  as  a  rapid  drying  up.  After  seventy-eight 
minutes,  all  organic  matter  was  gone,  and  nothing  remained  but 
a  small  heap  of  ashes,  which  was  conveyed  away  in  an  urn." 
This  occurred  on  the  6th  of  November.  Shortly  after,  the 
government  of  Saxony  forbade  the  practice  of  cremation. 

The  adoption  of  cremation  has  been  proposed  at  one  of  the 
Jewish  cemeteries  at  Berlin  ;  but  we  are  not  aware  that  the 
ceremony  has  yet  been  performed. 

In  France,  the  interest  in  cremation  has  not  become  seen- 
eral.  Pietra  Santa  has  followed  his  paper  of  last  year  with 
a  second. f 

*  "Boston  Daily  Advertiser,"  December  1,  1874. 

t  La  Cremation  en  France  et  a  I'Etrangcr.  ["  Annales  d'Hygicnc  Puliliqiic."  Paris, 
July,  1871,  ]).  179.]  To  this  paper  we  are  indebted  for  much  valuable  information 
relating  to  tiic  recent  history  of  the  subject. 
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That  the  new  system  is  not  enth'ely  devoid  of  support 
in  that  country,  is  shown  by  the  following  extract  from  the 
report  presented  to  the  council  of  Paris,  early  in  the  present 
year,  by  Mr.  Herold,  upon  the  project  of  creating  a  cemetery 
at  Mery  sur  Oise. 

"It  is  not  without  regret  that  some  members  of  the  com- 
mission have  had  to  forego  proposing  to  you  the  examination 
of  the  system  of  cremation.  In  their  estimation,  cremation 
would  not  only  have  the  incontestable  advantage  of  simj)lify- 
iug  the  solution  of  the  material  question  in  the  twofold  point 
of  view  of  salubrity  and  space,  but  also,  far  from  interfering 
with  the  affectionate  remembrance  of  the  dead,  it  would 
facilitate  its  exercise,  and,  consequently,  render  it  more 
general.  Besides,  if  prejudices  against  cremation  exist,  this 
would  only  be  a  reason  for  not  rendering  it  obligatory,  but 
not  for  interdicting  it." 

The  honor  of  being  the  first  and  chief  promoter  of  crema- 
tion in  England  belongs  to  Sir  Henry  Thompson,  an  eminent 
surgeon  and  physicist,  whose  brilliant  paper,  entitled  "The 
Treatment  of  the  Body  after  Death,"  in  the  "  Contem- 
porary Keview,"  for  January,  1874,  at  once  aroused  public 
interest,  and  drew  forth  a  large  measure  of  approval  and  some 
vigorous  opposition.  He  based  his  advocacy  of  cremation 
upon  these  grounds  : — That  the  disposition  of  the  remains  in 
no  wise  concerns  the  deceased,  the  survivors  being  the  only 
interested  parties ;  that  all  dead  animal  matter  becomes 
ultimately  resolved  into  carbonic  acid,  water,  ammonia,  etc., 
which  are  gaseous  and  mingle  with  the  atmosphere,  and 
mineral  constituents,  which  remain  where  the  body  lies,  until 
dissolved  and  washed  into  the  earth  by  rain ;  that  this  is  a 
process  of  combustion  or  oxidation,  and  is  essentially  the 
same,  whether  completed  in  a  few  hours  or  thousands  of  years  ; 
that  in  the  slow  process  of  decomposition  which  occurs  after 
burial,  intermediate  poisonous  compounds  are  formed,  which, 
by  tainting  the  air  and  the  water,  are  a  source  of  danger  to 
survivors,  and  that  hence  the  public  health  demands  that 
burial  should  be  discontinued  and  cremation  adopted.  He 
considers  that  the  prohibition  of  intxa-mural  interment  is  but 
a  step  in  the  path  of  progress,  and  also  that  extra-mural 
cemeteries  are  certain,  from  the  rapid  growth  of  cities  and 
towns,  soon  to  be  surrounded  with  dwellings,  and  ultimately 
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built  upon.  To  quote  his  own  words  : — "  At  present,  we  who 
dwell  in  towns  are  able  to  escape  much  evil  by  selecting  a 
portion  of  ground,  distant,  in  this  year  of  grace  1873,  some 
five  or  ten  miles  from  any  very  populous  neighborhood,  and 
by  sending  our  dead  to  be  buried  there, — laying  by  poison, 
nevertheless,  it  is  certain,  for  our  children's  children,  who  will 
find  our  remains  polluting  their  water-sources,  when  that  now 
distant  plot  is  covered,  as  it  will  be,  more  or  less  closely,  by 
human  dwellings," 

Sir  Henry  takes  also  an  economic  view  of  the  subject.  He 
computes  that  80,430  persons  who  died  in  London  in  1871, 
would  furnish  about  206,820  pounds  of  ashes  and  bone-earth, 
equivalent  to  six  or  seven  times  its  weight  of  dried  and  un- 
burned  bones,  as  they  ordinarily  exist  in  commerce ;  and  that 
the  utilization  of  this  for  fertilizing  purposes  would  save  au 
enormous  annual  outlay  for  the  importation  of  bones,  the 
value  of  such  bones  imported  in  1872  amounting  to  £753,185, 
or  nearly  four  million  dollars.  He  includes  in  the  economic 
argument  the  expense  of  funerals,  which  he  estimates  at  au 
average,  in  London,  of  £10,  or  £800,000  for  the  past  year. 
He  believes  the  adoption  of  cremation  would  greatly  reduce 
this  expense.  The  prevention  of  premature  burial  he  likewise 
alludes  to  as  a  reason  for  adopting  cremation. 

In  the  February  number  of  the  same  review,  Mr.  Philip  H. 
Holland*  replies  to  the  paper  of  Sir  Henry  Thompson,  con- 
tending that  cemeteries,  if  properly  cared  for,  are  in  no  wise 
injurious ;  that  well-water  is  far  more  likely  to  be  contami- 
nated by  cesspools  and  drains  than  by  graveyards,  and  that  the 
gases  arising  from  graves  are  no  more  than  can  be  taken  up 
by  the  vegetation.  As  regards  "  our  children's  children,"  he 
does  not  believe  the  present  cemeteries  will  ever  be  built 
over,  but  will  be,  when  full,  reserved  as  public  parks.  The 
economic  view  of  the  subject,  he  questions  Sir  Henry's  seri- 
ousness in  proposing.  In  reference  to  the  saving  in  ashes 
and  bone-earth  by  cremation,  he  says  :  "  If  this  is  not  meant 
to  be  a  suggestion  that  we  use  our  fathers'  ashes  as  a  turnip- 
dressing,  which  would  be  worse  than  to  'botanize  on  a 
mother's  grave,'  it  is  hard  to  see  what  is  intended  ;  and  if  that 

*  Burial  or  Cremation  ?    A  Reply  to  Sir  Henry  Thompson,  by  Philip  11.  Holland, 
M.E.C.S.,  Medical  InsiJcctor  of  Burials.    ["  Contemporary  lieview,"  February,  1874.J 
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be  what  is  meant,  why  stop  there?  Why  not,  as  we  easily 
might,  reduce  to  powder  the  flesh  as  well  as  the  bones  of  our 
relatives  and  friends,  to  be  used  as  a  substitute  for  guano, 
thereby  saviug  the  whole  amount  of  £700,000  a  year  ;  which, 
divided  amongst  the  thirty  million  inhabitants  of  the  British 
Isles,  would  amount  to  the  magnificent  sum  of  sixpence  a 
head  every  year,  obtained  at  the  trifling  cost  of  outraging 
family  aflection,  and  desecrating  what  most  of  us  regard  with 
tender  reverence  ?  " 

This  paper  elicited  from  Sir  Henry  Thompson  a  vigorous 
rejoinder,*  in  the  March  number  of  the  same  magazine,  in 
which  he  reiterated  and  fortified  his  previous  arguments,  and 
also  described  the  process  of  cremation,  as  performed  under 
his  own  direction.  By  means  of  a  powerful  reverberating 
furnace,  he  succeeding  in  reducing  two  bodies  of  animals, 
weighing  respectively  47  and  140  pounds,  to  an  amount  of 
ashes  weighing,  in  the  one  case,  1|  pounds,  and  in  the  other, 
4  pounds.  The  time  consumed  was  less  than  an  hour ;  no 
trace  of  odor  was  perceived,  and  of  the  ashes  he  says: — 
"Nothing  can  be  more  pure,  tested  by  sight  or  smell,  than 
they  are,  and  nothing  less  suggestive  of  decay  or  decomposi- 
tion. It  is  a  refined  sublimate,  and  not  a  portion  of  refuse, 
which  I  have  before  me." 

He  adds:  "In  the  proceeding  above  described,  the  gases 
which  leave  the  furnace-chimney  during  the  first  three  or  four 
minutes  of  combustion  are  noxious ;  after  that  time  they 
cease  to  be  so,  and  no  smoke  would  be  seen.  But  those 
noxious  gases  are  not  to  be  permitted  to  escape  by  any 
chimney,  and  will  pass  through  a  flue  into  a  second  furnace, 
where  they  are  entirely  consumed :  and  the  chimney  of  the 
latter  is  smokeless, — no  organic  products  whatever  can  issue 
by  it.  A  complete  combustion  is  thus  attained.  Not  even  a 
tall  chimney  is  necessary,  which  might  be  pointed  at  as  that 
which  marked  the  site  where  cremation  is  performed.  A 
small  jet  of  steam  quickening  the  draught  of  a  low  chimney 
is  all  that  is  requisite.  If  the  process  is  required  on  a  large 
scale,  the  second  furnace  could  be  utilized  for  cremation  also, 
and  its  products  passed  through  another,  and  so  on  without 
limit." 

This    ardent  investigator  subsequently  employed  the  Sie- 

*  Cremation :  A  Reply  to  Critics,  and  Exposition  of  the  Process. 
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mens  furnace,  of  which  we  have  already  spoken.  In  de- 
scribing its  working  in  his  hands,  we  cannot  do  better  than 
again  to  borrow  his  own  words  : — 

"By  means  of  one  of  the  furnaces  invented  by  Dr.  Wm. 
Siemens,  I  have  obtained  even  a  more  rapid  and  more  com- 
plete combustion  than  before.  The  body  employed  was  a  se- 
vere test  of  its  powers,  for  it  weighed  no  less  than  227  pounds, 
and  was  not  emaciated.  It  was  placed  in  a  cylindrical 
vessel,  about  seven  feet  long  by  five  or  six  in  diameter,  the 
interior  of  which  was  already  heated  to  about  2,000*^  Fahr. 
The  inner  surface  of  the  cylinder  is  smooth,  almost  polished, 
and  no  solid  matter  but  that  of  the  body  is  introduced  into 
it.  The  products,  therefore,  can  be  nothing  more  than  the 
ashes  of  the  body.  No  foreign  dust  can  be  introduced, — no 
coal  or  other  solid  combustible  being  near  it ;  nothing  but 
heated  hydrocarbon,  in  a  gaseous  form,  and  heated  air. 
Nothing  is  visible  in  the  cylinder  before  using  it  but  a  pure, 
almost  white  interior,  the  lining  having  acquired  a  tempera- 
ture of  white  heat.  In  this  case,  the  gases  given  off  from  the 
body,  so  abundantly  at  first,  pass  through  a  highly  heated 
chamber  among  thousands  of  interstices  made  by  intersecting 
fire-bricks,  laid  throughout  the  entire  chamber,  lattice  fashion, 
in  order  to  minutely  divide  and  delay  the  current,  and  ex- 
pose it  to  an  immense  area  of  heated  surface.  By  this 
means  they  were  rapidly  oxidized,  and  not  a  particle  of 
smoke  issued  by  the  chimney.  No  second  furnace,  there- 
fore, is  necessary  by  this  method  to  consume  any  noxious 
matters,  since  none  escape.  The  process  was  completed  in 
fifty-five  minutes,  and  the  ashes,  which  weighed  about  five 
pounds,  were  removed  with  ease." 

In  making  these  experiments,  the  bodies  of  the  lower  ani- 
mals were  employed. 

Sir  Henry  defends  cremation  from  the  charge  of  being  an 
incentive  to  crime,  in  destroying  the  proof  of  murder  by 
poisoning,  and  contends  that  this  danger  would  be  completely 
obviated  by  the  appointment  of  inspectors,  without  whose 
written  permission  no  burial  can  take  place.  His  summing 
up  is  as  follows  : — 

"  For  the  purposes  of  cremation,  nothing  is  required  but  an 
apparatus  of  a  suitable  kind,   the  construction  of  which   is 


264  STATE  BOARD  OF  HEALTH.  [Jan. 

well  imderstood  and  easy  to  accomplish.  With  such  appar- 
atus the  process  is  rapid  and  inoffensive,  and  the  result  is 
perfect.  The  space  necessary  for  the  purpose  is  small,  and 
but  little  skilled  labor  is  wanted. 

"Not  only  is  its  employment  compatible  with  religious 
rites,  but  it  enables  them  to  be  conducted  with  greater  ease 
and  with  far  greater  safety  to  the  attendants  than  at  a  ceme- 
tery. For  example  :  burial  takes  place  in  the  open  air,  and 
necessitates  exposure  to  all  weathers,  while  cremation  is, 
necessarily,  conducted  within  a  building,  which  may  be  con- 
structed to  meet  the  requirements  of  mourners  and  attend- 
ants in  relation  to  comfort  and  taste. 

"  Cremation  destroys  instantly  all  infectious  quality  in  the 
body  submitted  to  the  process,  and  effectually  prevents  the 
possibility  of  other  injury  to  the  living  from  the  remains  at  any 
future  time.  All  care  to  prevent  such  evil  is  obviously  unneces- 
sary, and  ceases  from  the  moment  the  process  commences. 
The  aim  of  cremation  is  to  prevent  the  process  of  putrefac- 
tion. 

"On  the  other  hand,  burial  cannot  be  conducted  without 
serious  risks  to  the  living,  and  great  care  is  required  to  ren- 
der them  inconsiderable  with  our  present  population.  Costly 
cemeteries  also  are  necessary,  with  ample  space  for  all  possi- 
ble demands  upon  it,  and  complete  isolation  from  the  vicinity 
of  the  living,  to  insure,  as  far  as  possible,  the  absence  of 
danger  to  them. 

"  It  is  a  process  designed  essentially  to  prolong  decay  and 
putrefaction  with  all  its  attendant  mischief;  and  the  best  that 
can  be  affirmed  of  it  is,  that,  in  the  course  of  many  years,  it 
arrives,  by  a  process  which  is  antagonistic  to  the  health  of 
survivors,  at  results  similar  to,  but  less  complete,  than 
cremation  produces  in  an  hour,  without  injury  to  any." 

These  papers  aroused  a  very  considerable  interest  in  cre- 
mation both  in  England  and  America.  A  cremation  society 
was  formed  in  London,  whose  secretary,  Mr.  Wm.  Eassie, 
C.  E.,  has  written  a  paper  on  the  subject.* 

*  Cremation  in  its  Bearings  upon  Public  Health.  ("  British  Medical  Journal,"  Aug. 
1, 1874.)  Other  valuable  papers  have  appeared  in  the  "  London  Medical  Record  "  for 
Jan.  14,  and  II.  p.  14,  1874,  and  the  "  Medical  Times  and  Gazette"  I.  p.  181  and  I. 
p.  510, 1874,  besides  references  to  the  subject  in  the  "  Lancet"  for  July  11,  Aug.  15  and 
Aug.  22,  1874 ;  also  a  sharp  criticism  of  Sir  Henry  Thompson's  first  paper  in  the 
"  Spectator  "  for  Jan.  3,  1874. 


1875.]  PUBLIC  DOCUMENT— No.  30.  265 

In  the  Uuited  States,  the  interest  in  cremation  does  not 
appear  to  be  as  yet  very  general  or  profound.  The  most 
complete  papers  upon  the  subject  which  have  appeared  in 
this  country  are  those  of  Professor  Frazer,*  of  Philadelphia, 
and  Dr.  Bayles,f  of  New  York,  who  give  it  their  approval. 
Numerous  references  to  the  subject  can  be  found  in  the  vari- 
ous medical  journals  and  daily  papers,  during  the  first  half  of 
the  present  year,  almost  entirely  in  the  form  of  reviews  or 
translations  of  foreign  publications.  Some  journals  approve 
and  others  disapprove  of  the  new  process,  but  the  majority 
appear  to  give  it  a  qualified  approval.  The  daily  press  has 
appeared  to  regard  it  rather  as  a  curiosity  ;  and,  the  novelty 
having  worn  off",  the  references  to  it  during  the  latter  half  of 
the  year  have  been  few. 

On  the  3d  of  April  last,  a  meeting  was  held  in  New  York 
of  those  favoring  the  practice  of  cremation,  and  steps  were 
taken  for  the  formation  of  a  cremation  society.  J 

No  case  of  cremation  has  yet  occurred  in  the  United  States, 
although  one  was  reported  in  Philadelphia,  in  April  last, 
Pietra  Santa  alluding  to  it  as  a  genuine  case. 

To  recapitulate  :  the  modern  methods  of  cremation,  all  of 
them  introduced  during  the  past  three  years,  are  the  fol- 
lowing : 

1.  The  gas-pyre  of  PoUi,  the  process  lasting  several  hours, 
giving  rise  to  a  thick  smoke  and  ofiensive  odor.  Complete 
incineration  was  with  difiiculty  efi'ected. 

2.  Gorini's  method,  by  means  of  chemical  reagents  in  a 
state  of  fusion.  The  burning  was  completed  in  twenty  min- 
utes, and  no  unpleasant  odor  resulted.  The  fuel  used  was 
coke.  We  are  not  aware  that  a  whole  body  has  ever  been 
treated  in  this  way.  The  method  is  said  to  be  expensive, 
owing  to  the  cost  of  the  chemicals  and  the  large  amount  of 
fuel  requisite  to  bring  them  to  the  point  of  ebullition. 

3.  Brunetti's  method,  with  a  brick  furnace  and  wood  as 
fuel.  The  process  lasted  four  hours,  and  required  the  arti- 
ficial reduction  of  the  body  to  fragments  to  render  it  com- 
plete.    The  amount  of  fuel  was  small,  160  to  180  pounds. 

*  The  Merits  of  Cremation.     ["  Pcnn.  Monthly,"  June,  1874.] 
t  Disposal  of  the  Dead.     ["  Sanitarian,"  June,  1874.]     Also,  Cremation  and  its 
Alternatives.     ["  Popular  Science  Monthly,"  June,  1874.] 
X  Sec  New  York  papers  of  April  4,  1874. 
34 
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4.  Sir  Henry  Thompson's  method,  by  means  of  an  ordi- 
nary reverberating  furnace,  a  second  furnace  being  necessary 
to  consume  the  smoke  and  noxious  gases.  The  burninsT 
occupied  less  than  an  hour,  and  incineration  was  complete. 

5.  Cremation  by  means  of  the  Siemens  furnace,  practised 
by  Reclam,  of  Leipzig,  Sir  Henry  Thompson,  and  Siemens 
himself.  The  time  required  is  fifty-five  or  sixty  minutes. 
Inferior  fuel  may  be  used.  Incineration  is  complete,  and  no 
smoke  nor  noxious  vapors  escape. 

The  methods  practised  by  various  Asiatic  nations,  at  the 
present  day,  differ  but  little  from  the  pyre-cremation  of  the 
ancients.  The  most  complete  review  of  these  customs  is  said 
to  be  furnished  by  Biondelli.*  Burning  is  practised  by 
the  Hindoos,  Siamese,  Japanese,  Chinese,  Tartars  and  others. 

II. — Intra-mural  Interment. 

That  the  evils  arising  from  interment  are  chiefly  due  to  the 
Christian  system  of  intra-mural  sepulture  is  perfectly  evident ; 
for  the  nearer  the  abodes  of  the  living  and  of  the  dead  are 
brought  together,  the  more  likely  are  the  latter  to  contami- 
nate the  air  and  water  used  by  the  former.  So  glaring  have 
the  pernicious  efi*ects  of  this  system  become,  that,  in  nearly 
all  of  the  large  cities  of  Europe  and  America,  spacious  rural 
cemeteries  have  taken  the  place  of  the  old,  crowded,  intra- 
mural churchyards.  The  change,  however,  has  not  yet  be- 
come universal,  and,  as  some  of  the  old  graveyards  in  popu- 
lous districts  are  still  in  use  in  Massachusetts,  we  will  briefly 
review  the  history  of  the  intra-mural  system. 

Among  the  ancients,  burial  within  cities  was  seldom 
practised.  It  was  forbidden  by  the  Roman  law,  and  among 
the  Greeks  was  only  practised  by  the  Lacedemonians,  who 
were  taught  by  Lycurgus  to  bury  in  the  city  and  erect  monu- 
ments, to  familiarize  the  youth  with  the  spectacle  of  death, 
and  that  they  might  remember  and  emulate  the  heroic  deeds 
of  their  ftxthers.  The  Jews  buried  in  caves  and  fields,  remote 
from  dwellings,  and  the  Egyptians  in  catacombs  and  pyra- 
mids. To  the  inhabitants  of  Syracuse,  in  Sicily,  the  custom 
of  extra-mural  interment  once  proved  of  the  greatest  prac- 
tical value.     When   the  city  was  besieged  by  the  army  of 

*  La  Cremazione  dei  Cadareri.    Milan.    ISJ'i. 
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Hannibal,  the  enemy,  in  order  to  build  a  wall  to  command 
the  city,  destroyed  the  tombs  used  by  a  city  of  200,000  in- 
habitants. The  bodies  were  scattered  about  the  plain  and 
gave  rise  to  a  frightful  epidemic,  which  carried  off  Hannibal 
and  great  numbers  of  his  followers. 

The  primitive  Christians  of  Rome  buried  in  catacombs, 
subterranean  passages  excavated  for  the  purpose  in  the  hills 
around  the  city.  There  were,  in  the  third  century,  25  or 
26  of  these,  corresponding  with  the  number  of  parishes 
within  the  city,  and  measuring,  in  the  aggregate,  about  350 
miles  in  length.  They  were  frequented  as  shrines  till  the 
translation  of  relics  to  the  churches,  a.  d.  750,  when  they 
became  neglected  and  forgotten,  remaining  in  oblivion  for 
nearly  seven  and  a  half  centuries,  till  rediscovered  in  1578. 

As  Christianity  spread,  the  desire  of  the  faithful  to  be 
buried  within  the  hallowed  precincts  of  the  churches,  pro- 
duced occasional  infractions  of  the  Roman  law  against  burial 
in  cities.  To  the  Emperor  Constantine  the  privilege  of  being 
buried  in  the  vestibule  of  the  Church  of  the  Apostles,  at 
Constantinople,  was  accorded  as  the  crowning  honor  of  his 
career.  For  many  years  this  privilege  was  only  permitted 
to  persons  of  the  greatest  fame,  piety  or  wealth,  the  last 
securing  it  by  splendid  gifts  to  the  church.  The  Emperor 
Theodosius,  in  the  year  381,  forbade  interment  in  cities,  and 
ordered  the  removal  of  the  remains  to  prevent  infection. 
This  law  was  soon  enforced  throughout  the  Roman  empire, 
and  was  subsequently  embodied  in  the  Justinian  code.  No 
cemetery  was  permitted  in  or  near  the  city  of  Rome  until 
the  year  509,  when  Pope  Marcellus  obtained  permission  from 
the  senate  to  found  the  first  Christian  cemetery  in  Rome. 
From  this  time  burial  in  churches  became  more  and  more 
common,  superstition  overcoming  all  sanitary  considerations, 
until  the  condition  of  the  churches  became  a  crying  evil. 
To  priests  was  accorded  the  right  of  burial  in  the  choir,  to 
monks  in  the  galleries  of  the  convents,  and  the  founder  of  a 
church  was  allowed  to  be  buried  in  the  holy  place.  Under 
Charlemagne,  Theodolj^hus,  bishop  of  Orleans,  found  the 
churches  almost  converted  into  catacombs,  and  became  con- 
vinced that,  unless  this  use  of  them  were  discontinued,  they 
would  have  to  l)e  relinquished  as  places  of  worship.     He  had 
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the  tombs  destroyed,  and  made  a  regulation  that  neither 
priest  nor  layman  should  be  buried  in  a  church  unless  dis- 
tinguished for  holiness  of  life.  In  787,  Charlemagne  deprived 
laymen  of  the  privilege  of  burial  in  churches,  and  afterwards 
made  the  law  apply  to  all  persons  indiscriminately.  From 
the  eighth  to  the  eighteenth  century,  however,  there  was  a 
constant  tendency  to  relaxation  of  discipline  in  this  regard, 
men  thinking  by  burial  in  sacred  soil  to  atone  for  the  wick- 
edness of  their  lives.  The  decrees  of  a  score  of  ecclesias- 
tical councils  were  issued  against  this  pernicious  system,  but 
without  any  permanent  effect.  In  the  ninth  century  the 
council  of  Aries  permitted  interment  in  churches  to  ecclesi- 
astics and  laymen  of  the  highest  distinction ;  and  that  of 
Nantes  allowed  tombs  and  monuments  only  in  the  vestibules 
and  porches  of  churches.  The  council  of  Tribur  exhorted 
the  nobles  to  rest  satisfied  Avith  burial  in  the  vicinity  of  cathe- 
drals or  convents,  and  not  to  desire  to  lie  within  the  walls. 
But,  despite  all  efforts  to  the  contrary,  the  custom  of  burial 
in  and  about  churches  became,  during  the  middle  ages,  firmly 
established.  Those  who  could  not  be  buried  in  the  church 
Itself  were  deposited  in  the  enclosure  about  it,  resting,  if  not 
before  the  shrine  of  their  patron  saint,  at  least  in  the  shadow 
of  the  sacred  edifice. 

Thus  originated  the  Christian  churchyard,  often  a  con- 
tracted plot  of  ground  in  the  midst  of  dwellings,  literally 
packed  with  bodies  until  it  became  impossible  to  dig  a  grave 
without  disturbing  human  bones  ;  and  the  earth  so  saturated 
with  foul  fluids,  and  the  emanations  so  noxious,  as  to  make 
each  churchyard  a  focus  of  disease. 

In  the  eighteenth  century  the  attention  of  the  medical  pro- 
fession was  drawn  to  the  magnitude  of  this  evil,  and  govern- 
ments were  induced  to  take  some  active  measures  for  reform. 
The  lead  was  taken  by  Austria,  interments  in  the  city  of 
Vienna  beins:  forbidden  durino^  the  reio;n  of  Maria  Theresa — 
about  1730.*  Shortly  after,  an  agitation  of  the  subject  was 
commenced  in  France,  by  Haguenot,f  a  physician  of  Mont- 
pelier,   who  described  a  frightful  case  in  which  three  men 

*  For  the  titles  of  numerous  German  and  Dutcli  works  upon  intra-mural  interment, 
see  the  bibliography  at  the  close  of  this  paper. 
t  Memoire  sur  le  Danger  des  Inhumations  dans  les  Eglises.    Montpelier.    1748. 
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died,  and  two  others  narrowly  escaped  death,  from  entering 
a  freshly-dug  grave  in  the  parish  churchyard  in  that  city, 
on  the  17th  of  August,  1744.  He  was  followed  by  Drs. 
Maret,*  of  Dijon,  in  1773,  and  Navier,f  of  Chalons,  in 
1775,  showing  the  evils  of  burial  in  crowded  churchyards. 
In  1765,  the  parliament  of  Paris  issued  a  decree  requiring 
all  churchyards  in  that  city  to  be  closed,  and  to  remain 
unoccupied  for  five  years,  or  longer  if  thought  necessary 
by  proper  officers  and  physicians.  Eight  cemeteries  were 
to  be  established  at  a  distance  from  the  city,  the  graves  not 
to  be  marked  by  stones,  but  all  epitaphs  and  inscriptions  to 
be  placed  on  the  stone  walls,  eight  feet  high,  enclosing  the 
grounds.  Each  cemetery  was  to  have  a  place  of  deposit  in 
the  city,  whence  bodies  were  to  be  removed  at  2  a.  m.  in 
summer  and  4  a.  m.  in  winter.  Louis  XV.  concurred  in  the 
prohibition  of  graveyards  in  Paris,  and  granted  to  the  par- 
ish of  St.  Louis,  at  Versailles,  3,600  square  feet  of  ground 
in  the  forest  of  Sartori,  as  a  cemetery.  Louis  XVI.,  in 
March,  1776,  prohibited  graveyards  in  cities,  towns,  chapels 
and  cloisters,  on  sanitary  grounds ;  but  made  an  exception 
in  favor  of  the  clergy,  lords  and  patrons  of  churches,  who 
were  allowed  to  be  buried  under  vaults  covering  a  space  of 
seventy- two  square  feet,  built  of  stone  and  flagged,  the  bodies 
being  placed  six  feet  under  the  lower  pavement. 

In  1785  a  general  disinterment  was  commenced  in  Paris, 
the  bodies  being  removed  from  the  various  cemeteries  and 
transferred  to  the  catacombs, — subterranean  galleries  under 
the  northern  part  of  the  city,  somewhat  similar  to  those  of 
Rome,  except  that  the  latter  were  without  the  city  and  con- 
structed especially  for  purposes  of  burial,  while  the  former 
are  within  the  city  and  are  merely  disused  quarries.  The 
disinterment  was  begun  iu  the  cemetery  of  the  Innocents, 
which  had  been  in  use  for  three  centuries.  The  neighbor- 
hood had  become  very  unhealthy  and  the  air  extremely 
offensive.  Candles  would  not  burn  in  the  cellars  of  adja- 
cent houses.     Although  the   exhumation   was  performed  in 

*  Memoire  sur  I'Usage  ou  Ton  est  d'enterrer  les  Morts  dans  les  Eglises  et  dans 
rEnceiiitc  dcs  Villcs.    Dijon.    1773. 

t  Reflexions  sur  lea  Dangers  des  Exh'umations  preclplt^cs,  ct  sur  les  Abus  des 
Inhumations  dans  les  Eglises ;  suivies  d'Obscrvations  sur  les  Plantations  d'Arbves 
dans  les  Cimrtieres.    Amsterdam  and  Paris.    1776. 
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winter,  a  number  of  grave-diggers  were  killed  on  the  spot 
by  the  poisonous  gases.  Several  years  before,  the  neighbors 
had  begun  to  complain  of  the  offensiveness  of  this  ceme- 
tery. Since  the  removal  of  the  bodies  from  this  place,  the 
vicinity  has  become  very  healthy. 

In  1790,  the  National  Assembly  passed  a  law  commanding 
all  towns  and  villages  to  discontinue  the  use  of  their  old 
burial-places,  and  to  form  others  at  a  distance  from  their 
habitations ;  and,  in  1804,  an  imperial  decree  was  issued, 
ordering  high  ground  to  be  chosen  for  cemeteries,  and  every 
corpse  to  be  interred  at  a  depth  of  at  least  five  or  six  feet. 

In  1805,  was  published  a  work  by  Vicq  d'Azyr,*  showing 
the  evils  of  intra-mural  burials.  This  was  chiefly  a  transla- 
tion from  the  Italian  of  Scipion  Piattoli,  who  had,  in  his  turn, 
drawn  upon  the  French  authors  already  mentioned. 

Since  the  discontinuance  of  the  old  cemeteries,  Paris  has 
made  use  of  the  four  suburban  cemeteries  of  Pere  la  Chaise, 
Moutparnasse,  Montmartre  and  Vaugirard,  which  have,  since 
they  were  opened,  received  in  the  aggregate  a  million  and  a 
half  of  bodies.  Besides  being  overcrowded,  these  have,  with 
the  spread  of  the  city,  become  also  intra-mural,  and  it  has 
become  necessary,  during  the  past  year,  to  establish  a  new 
rural  cemetery  at  M6ry  sur  Oise,  twelve  miles  from  the  city. 

The  example  of  France  in  abolishing  intra-mural  cemeteries 
was  soon  followed  in  the  United  States,  our  country  preced- 
ing England  in  this  reform.  In  1806,  a  report  of  the  New 
York  Board  of  Health,  by  Miller,  Pintard  and  Van  Zandt,f 
advised  the  removal  of  all  graveyards  from  the  city,  and  sug- 
gested that  the  present  burial-places  be  made  public  parks. 
As  a  result  of  this  report,  a  law  was  passed  authorizing  the 
corporation  to  prohibit  interment  in  the  city ;  but  this  law 
soon  became  a  dead  letter,  and  was  not  enforced  until  the 
publications  of  Dr.  F.  D.  Allen, |  in  1822,  and  Dr.  Felix 
Pascalis,§  in  the  following  year,  had  awakened  a  new  and 
lively  interest  in  the  subject.     Among  the  instances  of  the 

*  Essai  sur  les  Lieux  et  les  Dangers  des  Sepultures.  Oeurres  de  Vicq  d'Azyr 
Vol.  VI.,  1805. 

t  On  Interments  within  the  Populous  Parts  of  the  City  of  New  York.    1806. 

X  Documents  and  Facts,  Showing  the  Fatal  Effects  of  Interments  in  Populous 
Cities.     New  York,  1822. 

§  An  Exposition  of  the  Dangers  of  Interment  in  Cities.    New  York,  1823. 
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injurious  effect  of  cemeteries  cited  in  the  first-named  paper, 
was  the  following: — In  1814,  a  battalion  of  militia  was  sta- 
tioned on  a  lot  on  Broadway,  the  rear  of  which  bounded  on 
Potter's-field,  from  whence  arose  a  most  deadly  efliuvium. 
A  number  of  soldiers  were  attacked  with  diarrhoea  and  fever. 
They  were  removed  at  once ;  one  of  the  sick  died,  and  the 
others  rapidly  recovered. 

In  a  letter  from  Dr.  Joseph  Akerly,  embodied  in  the  same 
paper,  the  writer  expressed  the  belief  that  Trinity  churchyard 
had  been  an  active  cause  of  the  yellow  fever  in  New  York  in 
1822,  aggravating  the  malignity  of  the  epidemic  in  its 
vicinity.  This  church  was  built  in  1698,  and  the  ground  had 
been  receiving  the  dead  for  one  hundred  and  twenty-four 
years.  Sometimes  bodies  were  buried  only  eighteen  inches 
below  the  surface,  and  it  was  impossible  to  dig  without  dis- 
turbing the  remains.  During  the  Revolutionary  War,  this 
burial-ground  had  emitted  pestilential  odors,  and,  in  1781, 
Hessian  soldiers  were  employed  to  cover  the  ground  with  a 
layer  of  earth,  two  or  three  feet  in  depth.  This  ground  was 
unusually  offensive  in  1822,  and  annoyed  passengers  on  the 
surrounding  streets,  previous  to  the  appearance  of  the  yellow 
fever,  in  July.  During  the  epidemic,  the  condition  of  this 
churchyard,  and  the  virulence  of  the  disease  in  its  vicinity, 
called  for  some  active  measures,  and,  on  the  night  of  Sep- 
tember 22,  Dr.  Roosa  covered  the  ground  with  fifty-two  casks 
of  quicklime,  the  stench  being  at  the  time  so  excessive  as  to 
cause  several  laborers  to  vomit.  On  the  25th  and  26th  of  the 
month,  St.  Paul's  churchyard,  and  the  vaults  of  the  North 
Dutch  church,  in  William  Street,  received  the  same  treatment, 
these  being  likewise  very  offensive  and  foci  of  epidemics. 

The  city  of  Boston,  in  1850,  passed  an  ordinance,  provid- 
ing that  no  graves  should  be  dug  in  any  burying-grouud  of 
the  city,  except  at  East  or  South  Boston,  unless  by  permis- 
sion. It  was  also  required  that  no  grave  should  be  less  than 
three  feet  deep  from  the  surface  of  the  ground  to  the  top  of 
the  coffin.  Copp's  Hill  cemetery  was,  at  this  time,  over- 
crowded, and  the  tombs  were  filled  to  the  very  threshold. 

At  Chicago,  the  old  cemetery  within  the  city  has  been 
discontinued  for  public  burials  since  1864;  but  private  burials 
there  still  continue.     Dr.  liauch,  in  a  pamphlet  published  in 
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1866,*  maintained  that  this  cemetery,  placed  near  the  shore, 
contributed  to  the  contamination  of  the  water-supply  of  the 
city.  The  completion  of  the  lake  tunnel,  however,  must 
completely  remedy  this  evil. 

During  epidemics  of  yellow  fever  and  cholera,  the  perni- 
cious influence  of  intra-mural  interments  in  this  country  has 
been  the  most  striking.  Several  instances  are  cited  by  Dr. 
Ranch.  One  of  these  was  the  epidemic  at  New  Orleans  in 
1853,  concerning  which  Dr.  E.  H.  Barton  reported  that,  in 
the  fourth  district,  the  mortality  was  452  per  thousand,  more 
than  double  that  of  any  other.  In  this  district  existed  three 
extensive  cemeteries,  in  which  Avere  buried,  the  previous 
year,  more  than  three  thousand  bodies.  In  other  districts, 
the  proximity  of  cemeteries  seemed  to  aggravate  the  disease. 
The  Sanitary  Commission  unanimously  recommended  that 
"the  present  cemeteries,  within  the  city  limits,  should  all  be 
closed  against  future  use."  This  recommendation  has  never 
been  complied  with,  however,  the  old  system  still  prevailing 
of  burying  in  tombs  above  the  surface  of  the  ground,  in 
graveyards  in  the  midst  of  the  city,  only  sequestered  by  high 
brick  walls. 

Another  instance  was  the  epidemic  at  Norfolk  and  Ports- 
mouth, in  1855,  reported  by  Dr.  Bryant.  Here  forty-five  per 
cent,  of  the  population  died.  Nearly  all  interments  were  made 
in  the  city,  where  the  water-level  is  only  six  feet  below  the 
surface.  The  average  depth  of  graves  was  about  four  feet, 
and,  in  many  of  them,  three  bodies  were  placed  one  upon  the 
other.  These  cemeteries  were  considered  by  Dr.  Bryant  a 
fruitful  source  of  disease. 

A  third  instance  was  observed  by  Dr.  Ranch  himself,  during 
the  epidemic  of  cholera  in  Burlington,  Iowa,  in  1850.  No 
deaths  occurred  in  the  neighborhood  of  the  city  cemetery 
until  about  twenty  interments  had  been  made  there,  and  then 
cases  began  to  occur,  and  always  in  the  direction  from  the 
cemetery  in  which  the  wind  blew. 

Throughout  the  United  States,  large  and  attractive  rural 
cemeteries  have  very  generally  superseded  the  old  graveyards 
within  city  limits.  Of  these,  Mount  Auburn  was  the  first, 
having  been  established  in   1831.     Laurel  Hill   was  opened 

*  Intra-mural  Interments  in  Populous  Cities.    Chicago,  1866. 
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soon  after,  and  Greenwood  in  1842.  Within  a  few  years, 
Chicago  has  acquired  three  rural  cemeteries,  and  the  number 
of  such,  in  all  parts  of  the  Union,  is  rapidly  multiplying. 

England  has  been  behind  every  other  country  in  recogniz- 
ing the  evil  of  intra-mural  interments  and  in  applying  the 
remedy.  This  is  still  more  remarkable,  in  view  of  the  fact 
that  one  of  the  earliest,  if  not  the  very  first,  published  pro- 
test against  burial  in  cities  emanated  from  an  English  pen, 
being  an  anonymous  pamphlet  published  in  London  in  1721, 
and  entitled,  "  Seasonable  Considerations  on  the  Indecent 
and  Dangerous  Custom  of  Burying  in  Churches  and  Church- 
yards." This  was  prior  to  both  the  German  and  the  French 
agitation  of  the  subject,  and  led  to  no  practical  result  at  the 
time,  unless,  indeed,  it  may  have  led  the  way  to  the  abolition 
of  intra-mural  interments  in  Dublin,  which  occurred  in  1740. 
At  that  time  a  fatal  epidemic  of  fever  was  distinctly  traced 
to  exhalations  from  the  churchyards,  and  these  were  ordered 
to  be  removed  out  of  the  city.  But  this  case  was  an  isolated 
one. 

The  plan  of  Sir  Christopher  Wren  for  the  rebuilding  of 
London  proposed  to  exclude  all  dark,  narrow  alleys  and 
courts,  and  provided  that  not  only  "  all  churchyards,"  but 
"  all  trades  that  use  great  fires  or  yield  noisome  smells  be 
placed  out  of  town."     This  plan  was  not  adopted. 

But  finally  the  condition  of  churchyards  in  London  became 
80  bad,  that  further  neglect  was  impossible.  In  1839,  Mr. 
George  A.  Walker,  a  London  surgeon,  published  a  volume 
entitled,  "  Gatherings  from  Graveyards,  especially  those  of 
London."  This  volume  excited  so  much  interest,  that  at  last 
Parliament  was  induced  to  appoint  a  committee,  who,  in 
their  report,  dated  June  14,  1842,  demonstrated  the  great 
evils  of  intra-mural  interment,  quoted  the  testimony  of  medi- 
cal men,  and  recommended  a  law  forbidding  the  interment  of 
bodies  within  the  city,  except  in  a  few  specified  cases.  The 
condition  of  the  London  cemeteries  was,  in  this  report,  very 
thoroughly  exposed.  Public  graves  were  dug,  to  contain 
thirty  or  forty  bodies,  piled  to  within  a  foot  or  two  of  the 
surface,  and  left  open  until  full;  in  digging  graves,  great 
quantities  of  bones  were  exhumed,  which  were  thrown  to- 
gether in  a  common  vault ;  the  soil  was  saturated  with  putrid 

3d 
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fluids,  and  exhaled  the  most  offensive  odors.  It  was  the 
general  testimony  of  physicians  that  typhus  and  other  fevers 
were  especially  prevalent  in  the  immediate  vicinity  of  these 
grounds. 

Notwithstanding  the  convincing  nature  of  this  report,  it 
was  eight  years  before  any  action  was  taken. 

In  1843,  Edwin  Chadwick  presented  to  the  Home  Depart- 
ment "  A  Supplementary  Report  on  the  Results  of  a  Special 
Inquiry  into  the  Practice  of  Interment  in  Towns."  The 
report  was  printed  and  extensively  distributed  by  the  govern- 
ment throughout  the  kingdom.  It  constitutes  probably  the 
best  work  extant  upon  the  subject  of  intra-mural  sepulture, 
containing  a  remarkable  mass  of  information  concerning  burial- 
places,  both  in  England  and  in  other  countries. 

In  regard  to  the  effect  of  burial-grounds  upon  well-water, 
he  quotes  Professor  Brande  as  stating  that  he  has  "  frequently 
found  the  well-water  of  London  contaminated  by  organic 
matters  and  ammoniacal  salts,"  and  as  referring  to  one  in- 
stance of  a  well  near  a  churchyard,  "  the  water  of  which  had 
not  only  acquired  odor  but  color  from  the  soil."  Professor 
Brande  also  stated  that  "  very  many  of  these  wells  are  ad- 
jacent to  churchyards,  the  accumulating  soil  of  which  has 
been  so  heaped  tip  by  the  succession  of  dead  bodies  and 
coffins,  and  the  products  of  their  decomposition,  as  to  form  a 
filtering  apparatus  by  which  all  superficial  springs  must  of 
course  be  more  or  less  affected" ;  but  he  admitted  the  diffi- 
culty of  distinguishing,  by  chemical  analysis,  whether  con- 
tamination of  water  is  due  to  cesspools,  cemeteries  or  leak- 
age from  gas-pipes. 

The  condition  of  the  London  graveyards  is  thus  de- 
scribed :  "In  the  metropolis,  on  spaces  of  ground  which  do 
not  exceed  203  acres,  closely  surrounded  by  the  abodes  of 
the  living,  layer  upon  layer,  each  consisting  of  a  population 
numerically  equivalent  to  a  large  army  of  20,000  adults,  and 
nearly  30,000  youths  and  children,  is  every  year  imperfectly 
interred.  Within  the  period  of  the  existence  of  the  present 
generation,  upwards  of  a  million  of  dead  must  have  been 
interred  in  these  same  spaces." 

Chadwick  deduces  from  the  sum  of  the  evidence  upon  the 
subject  the  conclusion,  "  that,  inasmuch  as  there  appear  to  be 
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no  cases  in  which  the  emanations  from  human  remains  in  an 
advanced  stage  of  decomposition  are  not  of  a  deleterious 
nature,  so  there  is  no  case  in  which  the  liability  to  danger 
should  be  incurred,  either  by  interment  or  by  entombment  in 
vaults,  which  is  the  most  dangerous,  amidst  the  dwellings  of 
the  living, — it  being  established,  as  a  general  conclusion,  in 
respect  to  tlie  physical  circumstances  of  interment,  from 
which  iip  adequate  grounds  of  exception  have  been  estab- 
lished, that  all  interments  in  towns,  where  bodies  decompose, 
contribute  to  the  mass  of  atmospheric  impurity,  which  is 
injurious  to  the  public  health." 

In  1845,  was  formed  "The  National  Society  for  the  Aboli- 
tion of  Burial  in  Towns."  The  address  of  the  society  stated 
that  "  it  may  be  demonstrated  that  an  acre  of  earth  is  cap- 
able of  affording  decent  interment  every  year  to  one  hun- 
dred and  thirty-six  bodies,  or  thereabouts.  In  many  of  the 
parochial  and  other  burial-grounds,  each  acre  of  land  is 
compelled  to  receive  annually  more  than  one  thousand  bodies  ; 
some  even  two  or  three  thousand,  every  year."  The  address 
called  for  "  a  decided  expression  of  public  opinion,"  and  was 
distributed,  in  circular  form,  throughout  the  kingdom. 

In  1850,  a  "Report  on  a  General  Scheme  for  Extra-mural 
Sepulture  "  was  presented  to  both  houses  of  Parliament  by 
Carlisle,  Ashley,  Edwin  Chadwick  and  T.  Southwood  Smith, 
showing  the  results  of  investigations  made  during  the  prev- 
alence of  cholera  in  London,  when  the  pernicious  influence 
of  the  graveyards  was  more  than  ever  apparent. 

Dr.  Sutherland  testified  that  he  had  witnessed  several  out- 
breaks of  cholera  in  the  vicinity  of  graveyards,  which  left 
no  doubt  on  his  mind  as  to  the  connection  between  the  dis- 
ease and  such  local  influences  ;  and  that  it  is  only  when  some 
epidemic  comes  that  the  consequence  of  long  antecedent 
neglect  becomes  so  apparent  as  to  rivet  attention  and  excite 
alarm. 

The  report  contains  an  account  of  a  large  number  of 
London  churchyards,  and  also  of  the  vaults  of  the  various 
churches,  showing  their  bad  condition,  and  the  remarkable 
prevalence  and  virulence  of  the  cholera  in  their  vicinity. 

In  the  following  jQar, — namely,  in  April,  1851, — still 
another  report  was  made  to  Parliament,  entitled  "  Report  on 
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a  General  Scheme  of  Extra-mural  Sepulture  for  Country- 
Towns,"  signed  by  Carlisle,  Ashley  and  Southwood  Smith,  in 
which  this  statement  is  made  : — 

"From  these  inquiries,  it  appears , that,  in  country  towns 
in  general,  small  and  confined  spaces  of  ground  have  been 
used  for  burial,  for  centuries;  that  interments,  in  undimin- 
ished and  even  increasing  numbers,  continue  to  be  made  in 
these  grounds  long  after  they  have  been  declared,  by  com- 
petent authorities,  to  be  not  only  full  but  overcrowded;  that 
commonly  these  burial-grounds  are  in  the  midst  of  the  habi- 
tations of  the  living,  and  often  are  closely  surrounded  by 
dense  populations,  and  that  the  exhalations  arising  from 
them  are  prejudicial  to  the  public  health." 

The  effect  of  these  several  reports  was  so  convincing,  that 
a  change  was  at  last  brought  about  by  legislative  enact- 
ments.* 

III.  Intermext  at  the  Peesent  Day. 
At  the  present  day,  the  condition  of  the  cemeteries  of 
Europe  and  America  is,  as  a  rule,  far  different  from  that 
which  has  been  described  as  formerly  existing.  Cemeteries 
are  generally  without  the  limits  of  towns,  and  more  spacious 
than  formerly.  Care  is  also  taken  to  select  high  ground  and 
a  porous  soil;  and,  where  it  is  necessary  to  make  use  of  a 
clay  soil,  it  is  customary  in  England  to  underdrain  it  to  the 
depth  of  eight  feet.  Regulations  have  been  adopted  as  to  the 
depth  of  graves,  distance  from  dwellings  and  wells,  etc.  The 
depth  of  graves  prescribed  by  law  in  France  is  from  4  feet  10 
inches  to  6  feet;  in  Munich,  6  feet  7  inches;  in  Frankfort, 
5  feet  7  inches  ;  in  Stuttgart,  for  persons  under  eight  years 
of  age,  3  feet  9  inches ;  eight  to  ten  years,  4  feet  7  inches ; 
ten  to  fourteen  years,  5  feet  7  inches ;  and  upwards,  6  feet  7 
inches.  In  this  country  the  depth  varies  from  4  to  6  feet. 
The  space  allowed  to  each  grave  is,  in  England,  four  super- 
ficial yards,  and  about  the  same  at  Stuttgart  and  Munich;  in 
Wurtemburg  it  is  54  feet,  and  in  some  parts  of  Austria,  90 
feet.  In  England,  it  is  customary  to  allow  a  quarter  of  an 
acre  of  ground  to  each  1,000  inhabitants. 

*  See  Report  of  Royal  Sanitary  Commission,  1871.    Abstract  of  English  Laws 
relative  to  Burials. 
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In  Italy,  no  well  is  allowed  to  be  sunk  within  one  hundred 
yards  of  any  cemetery,  and  double  this  distance  is  required 
in  France  and  Austria.  This  is  called  the  "  protective  dis- 
tance," but  has,  in  some  cases,  been  thought  to  be  too  small. 
The  Hygienic  Council  at  Brussels,  in  1852,  decided  that  a 
distance  of  four  hundred  yards  was  protective  ;  but  even  this 
distance  has  been  sometimes  conceived  to  be  inadequate.  In 
Prussia,  no  cemetery  may  be  located  within  five  hundred 
paces  of  any  dwelling.  At  Stralsund,  in  Prussia,  the  dis- 
tance required  is  one  thousand  paces. 

At  Frankfort  and  Munich,  in  addition  to  the  strict  rules 
regarding  burial,  houses  of  reception  have  been  made  use  of 
since  1829,  as  safeguards  against  premature  burial,  the  bodies, 
while  lyiug  in  them,  beiug  subjected  to  frequent  inspections, 
and  also  connected  with  wires,  so  that  the  slightest  movement 
will  ring  an  alarm-bell.  No  body  can  be  removed  for  burial 
without  a  physician's  certificate  that  decomposition  has  com- 
menced. 

In  England,  the  following  "  Regulations  for  Burial-grounds  " 
are  now  in  force  : — 

1.  The  burial-ground  shall  be  effectually  fenced,  and,  if 
necessary,  underdrained  to  such  a  depth  as  will  prevent  water 
remaining  in  any  grave  or  vault. 

2.  The  area  to  be  used  for  graves  shall  be  divided  into 
grave-spaces,  to  be  designated  by  convenient  marks,  so  that 
the  position  of  each  may  be  readily  determined,  and  a  corre- 
sponding plan  kept  on  which  each  grave-space  shall  be  shown. 

3.  The  grave-spaces  for  the  burial  of  persons  above  12 
years  of  age  shall  be  at  least  9  feet  by  4  feet,  and  those  for 
the  burial  of  children  under  12  years  of  age,  6  feet  by  3  feet, 
or,  if  preferred,  half  the  measurement  of  the  adult  grave- 
spaces,  namely,  4^  feet  by  4  feet.  » 

4.  A  register  of  graves  shall  be  kept,  in  which  the  name, 
age  and  date  of  burial  in  each  shall  be  duly  registered. 

5.  No  body  shall  be  buried  in  any  vault  or  walled  grave, 
unless  the  coffin  be  separately  entombed  in  an  air-tight  man- 
ner;  that  is,  by  i^roperly-cemented  stone  or  brickwork, 
which  shall  never  be  disturbed. 

6.  One  body  only  shall  be  buried  in  a  grave  at  one  time, 
unless  the  bodies  be  those  of  members  of  the  same  family. 
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7.  No  un walled  grave  shall  be  reopened  within  fourteen 
years  after  the  burial  of  a  person  above  twelve  years  of  age, 
unless  to  bury  another  member  of  the  same  family,  in  which 
case  a  layer  of  earth  not  less  than  one  foot  thick  shall  be  left 
undisturbed  above  the  previously-buried  coffin ;  but  if,  on 
reopening  any  grave,  the  soil  be  found  to  be  offensive,  such 
soil  shall  not  be  disturbed ;  and  in  no  case  shall  human 
remains  be  removed  from  the  grave. 

8.  No  coffin  shall  be  buried  in  any  unwalled  grave  within 
four  feet  of  the  ordinary  level  of  the  ground,  unless  it  con- 
tain the  body  of  a  child  under  twelve  years,  when  it  shall 
not  be  less  than  three  feet  below  that  level. 

The  English  burial-grounds  are  under  the  general  super- 
vision of  a  superintendent  of  burials. 

In  this  country,  the  regulations  are  generally  less  explicit. 
In  Massachusetts,  burial-grounds  may  be  regulated  by  boards 
of  health.* 

By  the  last  annual  report  of  Mt.  Auburn  cemetery,  it 
appears  that,  up  to  the  31st  of  December,  1873,  there  had 
been  made  18,646  interments,  or  about  177  per  acre  of  the 
portion  in  use.  These  bodies  have  been  accumulating  during 
a  space  of  43  years.  Last  year,  there  were  513  interments, 
or  about  five  per  acre.  This  is  a  very  different  state  of  things 
from  that  which  existed  in  the  parochial  grounds  of  London, 
thirty  years  ago.  A  dozen  of  the  most  crowded  of  these 
averaged  from  1,204  to  2,323  per  acre. 

From  what  has  preceded,  it  is  evident  that  a  great  change 
has  taken  place,  during  the  last  century,  in  the  burial  cus- 
toms of  civilized  nations.  Intra-mural  interments  have  been 
very  generally  abolished,  and  cemeteries  are  managed  with 
a  view  to  the  public  health.  In  searching  for  cases  of  recent 
date  of  disease  resulting  from  graveyard  infection,  we  find 
that  such  are  almost  unknown  to  medical  literature.  The 
only  marked  European  case  which  we  have  yet  discovered,  is 
that  mentioned  by  Pietra  Santa,  of  the  villages  of  Roten- 
della  and  Bollita,  in  Italy.  The  cemeteries  of  these  villages 
were  at  the  summit  of  a  wooded  hill  at  a  considerable  dis- 
tance from  the  houses.  The  springs  from  which  water  was 
obtained  were  at  the  foot   of  the   hill,   and  ultimately  the 

«  General  Statutes,  chap.  28,  §§  4-11. 
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water  became  highly  contaminated.  A  severe  epidemic, 
which  recently  visited  these  villages,  was  ascribed  to  the 
use  of  this  impure  water.  A  similar  case  occurred  during 
the  past  year,  in  Barbary,  as  an  incident  of  the  plague 
which  has  recently  visited  that  country.  The  people  of  a 
certain  village  lived  in  excavations  in  rocks,  getting  their 
water-supply  from  wells  into  which  water  had  run  from  the 
cemetery  where  bodies  were  covered  only  a  foot  deep  with 
gravel.  Those  only  who  drank  of  this  impure  water  were 
attacked  with  the  plague.* 

In  April  and  May,  1874,  there  was  an  unusual  amount  of 
sickness,  including  cases  of  scarlet  fever  and  diarrhoea,  in 
the  neighborhood  of  the  Battersea  cemetery,  in  London  ;  and 
this  was  popularly  attributed  to  the  overcrowded,  and,  there- 
fore, insanitary,  condition  of  the  burial-ground,  although  the 
relation  of  cause  and  effect  cannot  be  considered  as  proved. 
It  does  not  appear  whether  or  not  wells  were  used  in  this 
vicinity,  f 

While  reported  cases  of  disease  presumably  dependent 
upon  the  nuisance  of  graveyards  are  extremely  rare,  cases 
where  water  has  been  known  to  be  jDolluted  from  this  source, 
even  though  its  use  was  followed  by  no  ill-results,  are 
scarcely  less  so.  The  following  examples  of  such  pollution 
have,  however,  been  recently  reported. 

Pietra  Santaij:  is  responsible  for  the  statement  that,  at  the 
meeting  held  at  Milan  on  the  6th  of  April  last,  Dr.  PoUi,  to 
prove  that  inhumation  taints  air  and  water,  referred  to  cer- 
tain researches  of  Prof.  Selmi,  of  Mantua,  and  to  the  chemical 
analyses  of  the  waters  of  Milan  by  Profs.  Parvesi  and  Rontondi. 

Mr.  Eassie§  states  that  M.  Ducamp  discovered  in  Paris, 
not  long  ago,  a  well,  the  water  of  which,  entirely  derived 
from  cemeteries,  had  acquired  a  sulphur-like  taste,  so  that 
people  purchased  it  as  mineral  water  I 

Reclamll  furnishes  the  following  case  :  "In  the  last  remark- 
able report  of  the  Faculty  of  Medicine   of  Saxe,  Eeinhard 

*  "British  Med.  Journal,"  August  22,  1874. 
t  "Med.  Times  and  Gazette,"  November  21,  1874,  p.  579. 
X  "Annales  d'Hygieno  Pu1)liquc,"  July,  1874. 
^  "British  Med.  Journal,"  August  1,  1874. 

II  "  Gaz.  Med.  do  Paris,"  May  23  1874.  Translated  in  "  Chicago  Med.  Ex.," 
August  1,  1874. 
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relates  that  nine  large  and  several  smaller  victims  of  the  cat- 
tle-plague were  interred  at  Dresden,  at  a  depth  of  ten  or 
twelve  feet.  It  was  found,  the  next  year,  that  the  water 
from  a  well  situate  one  hundred  feet  from  the  pit  in  which 
they  were  buried  had  a  fetid  odor  and  contained  butyrate  of 
lime.  At  a  distance  of  twenty  feet,  it  had  the  disgusting 
taste  of  butyric  acid,  and  each  quart  contained  about  thirty 
grains  of  this  substance.  The  bodies  were  subsequently  dis- 
interred and  burned." 

An  example  of  air  contaminated  by  a  cemetery  may  be 
found,  according  to  the  daily  papers  of  recent  date,  in  Green- 
wood cemetery,  which  is  said  to  have  become,  from  this 
cause,  a  nuisance  to  the  inhabitants  of  South  Brooklyn. 

Mr.  Eassie*  relates  a  case  in  which  a  cemeteiy  became  a 
public  nuisance  by  the  bursting  of  a  reservoir  at  Herren- 
lauersitz,  in  1854.  The  cemetery  was  thus  washed  away,  and 
upwards  of  one  hundred  bodies  were  floated  into  gardens, 
houses  and  harvest-fields,  whence  they  were  not  wholly 
removed  until  a  fortnight  after.  ■ 

The  only  extended  and  minute  investigations  of  water 
from  wells  situated  in  or  near  cemeteries  that  have  been 
published,  are,  so  far  as  we  are  aware,  those  of  Prof. 
Fleck, f  of  Dresden.  That  city  possesses  ten  cemeteries, 
two  within  the  city,  the  others  on  the  outskirts.  "Water 
from  wells  situated  in  nine  of  these  was  carefully  analyzed 
by  Prof.  Fleck,  between  June  and  November,  1872,  with 
the  results  shown  in  the  annexed  table. 

*  Loc.  cit. 

t  Jahresbericht  der  chemischen  Centralstelle  far  ofFentliche  Gesandheitspflege, 
in  Dresden,  1873,  p.  49.  Investigation  into  the  condition  of  the  well-water  in  the 
Cemeteries  of  Dresden.  For  a  translation  of  this  paper,  we  are  indebted  to  Prof. 
W.  R.  Nichols,  of  the  Mass.  Institute  of  Technology. 
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ConcerniDg  these  analyses,  Prof.   Fleck   remarks  as   fol- 
lows : — 

"In  general,  there  is  little  agreement  in  composition  among  the  Tv^ell- 
waters  from  the  diflferent  cemeteries  in  Dresden,  and  it  seems  evident  that 
the  greatest  influence  is  exerted,  not  by  the  proximity  and  age  of  the 
graves  so  much  as  by  the  character  of  the  ground.  With  the  exception  of . 
the  -water  from  the  Trinity  and  the  Elias  cemeteries  (in  Tvhich  cases  the 
■wells  are  situated  in  clean  coarse  gravel),  the  amount  of  organic  matter  is 
very  considerable.  This  is  the  case  to  a  marked  degree  in  the  well-waters 
of  the  oldest  cemeteries, — the  Anna  cemetery  (Aunenkirchhof ),  the  Catholic 
cemetery  in  the  Friedrichstadt,  and  the  old  Evangelical  cemetery, — where, 
besides  notable  quantities  of  nitrates,,  there  was  found  a  very  considerable 
amount  of  unoxidized  organic  matter.  In  the  Heller  cemetery,  which  lies 
in  clean  sand  on  the  right  bank  of  the  Elbe,  the  amount  of  nitric  acid  is 
very  small ;  but  the  amount  of  ammonia  and  that  of  organic  matter  are 
quite  large.  These  differences  can  be  explained  only  by  taking  into  account, 
in  addition  to  the  influence  exerted  by  the  character  of  the  soil,  also  the 
effect  of  the  gTound- water  itself.  A  ground-water  at  a  great  depth,  mov- 
ing slowly,  that  is  to  say,  flowing  with  a  slight  ftiU,  will  dilute  the  matter 
dissolved  from  the  soil  less,  and  will  afford  a  concentrated  solution  contain- 
ing a  larger  proportion  of  organic  matter  than  a  ground- water  flowing  rap- 
idly ;  and  since,  in  the  Trinity  cemetery,  the  ground  slopes  somewhat 
rapidly  towards  the  Elbe,  we  may  infer  that  the  motion  of  the  ground- 
water is  also  somewhat  rapid.  This  condition  of  things  gives  us  as  a  prod- 
uct a  water  which  is  poor  in  decomposed  and  uudecomposed  organic 
matter ;  that  is  to  say,  a  nearly  pure  water  in  spite  of  the  greater  amount 
of  lime  salts  originally  contained  in  the  ground-water.  In  no  other  one  of 
the  cemeteries  are  the  conditions  so  favorable  as  in  the  Trinity  ;  and  in  the 
case  of  the  Anna  cemetery  (Aunenkirchhof),  where  we  should  expect  a  rap- 
idly moving  ground-water  on  account  of  the  declivity  of  the  surface,  there 
is  lacking,  in  the  neighborhood  of  the  wells,  the  porous  material  necessary 
to  bring  about  a  rapid  decomposition  of  the  contents  of  the  graves. 

"  Further  investigations  of  the  waters  of  the  Dresden  cemeteries  are  pro- 
jected for  the  year  1873.  Meantime,  however,  it  may  even  now  be  stated  as 
the  result  of  experience,  that  the  best  locality  for  a  cemetery  is  on  a  porous, 
coarse-grained,  gravelly  soil,  with  rapidly  moving  ground- water ;  that  is  to 
say,  situated  on  a  declivity.  In  such  a  situation,  the  processes  of  decay  go 
on  rapidly,  and  consequently  it  is  possible  to  renew  the  graves  in  a  compar- 
atively short  time. 

Of  injurious  physiological  effects  arising  firom  the  use  of  the  water  of  the 
cemeteries  of  Dresden,  there  is  no  proof,  as  far  as  the  author's  knowledge 
extends.  Moreover,  it  should,  on  the  other  hand,  be  mentioned  that  in  each 
cemetery  the  well  which  is  situated  nearest  to  the  grave-digger's  house  is 
used  without  regard  to  its  quality  by  the  grave-digger  and  his  family,  and 
np  to  the  present  time  there  has  been  no  cause  whatever  for  forbidding  the 
use  of  the  well. 

"But,  indeed,  the  composition  of  the  cemetery- water  does  not  differ 
essentially  from  that  of  the  average  well-waters  of  Dresden  in  respect  to 
the  decomposing  organic  matter,  as  may  be  seen  by  comparing  with  the 
above  results  the  following  determinations  of  the  character  of  the  water 
from  various  wells  within  the  city : — 
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The  analyses  were  repeated  in  1873  with  very  similar 
results  ;  and,  from  the  result  of  the  two  years'  investigations, 
Fleck  draws  the  following  deductions  : — 

"Tbat  neither  the  period,  of  interment  nor  the  closeness  of  the  graves 
directly  exerted  a  marked  influence  upon  the  contents  of  wells,  is  proved  by 
the  fact  that  while  in  the  water  of  the  wells  lying  nearest  to  the  graves 
little  or  no  decomposed  material  was  found,  this  appeared  most  abundant  in 
the  water  of  the  well  outside  of  the  Trinity  churchyard. 

"  The  i)roportions  of  nitric  acid  and  ammonia  have  remained  very  nearly 
the  same  during  the  past  two  years  in  the  wells  of  nearly  all  of  the  Dresden 
churchyards ;  and  it  is  ascertained  that  the  wells  of  the  oldest  and  of  those 
which,  being  nearest  the  dwelling  of  the  grave-digger,  are  most  liable  to  be 
contaminated  with  house  refuse,  contain  the  largest  proportion  of  nitric 
acid.  Nevertheless  the  abundance  of  this  ingredient,  although  amounting 
in  the  two  oldest  of  the  churchyards  to  between  0.188  and  0.190  gramme  per 
litre,  is  surpassed  by  the  amount  contained  in  other  wells  of  Dresden.  The 
following  table  shows  the  results  of  the  analyses  of  such  wells  in  October, 
1872  :— 

Well  of  Botanic  Garden,     .        .        .      0.189  gramme  nitric  acid. 
"       "  Wienerstrasse,        .        No.  23—0.227 
"       "   Struvestrasse,         .  "    15—0.233 

"       "  Forststrasse,  .        .  "    15—0.234 

"       "  Dippoldiswalder  Gasse,  "      1—0.250 
"       "  Ziegelstrasse,  .  "    20—0.250 

"  This  fact,  which  is  of  great  importance  in  determiaing  the  influence  of 
churchyards  upon  their  surroundtugs,  should  not  be  too  lightly  considered. 
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"It  is  therefore  estaTblished  tliat  the  nitric  acid  in  well-water  is  produced 
by  the  decay  of  the  organic  and  nitrogenous  elements  of  the  soil ;  and, 
moreover,  the  proportion  of  nitric  acid  contained  justifies  the  conclusion 
that  the  more  nitric  acid  the  water  contains,  the  more  soluble  organic  materi- 
als are  there  in  the  earth.  The  results,  then,  of  the  observations  of  church- 
yard wells  j)rove  that  either  the  soil  of  the  oldest  churchyards  yields  to 
rain-water  but  little  soluble  organic  material,  or  that  the  process  of  decay 
proceeds  so  slowly  that  from  a  cesspool,  or  badly  constructed  house-vault, 
as  well  as  from  sewers  and  drains,  more  organic  decomposing  and  putrefy- 
ing material  is,  in  the  course  of  a  year,  conveyed  to  the  groiuid-water  than 
from  the  graves  of  the  most  crowded  churchyard." 

With  a  view  of  ascertaining  the  experience  of  the  medical 
profession  as  to  the  influence  of  cemeteries,  as  at  present  man- 
aged, upon  the  public  health,  a  circular  containing  several 
questions  has,  during  the  past  summer,  been  addressed  to 
nearly  five  hundred  physicians. 

These  circulars  were  sent  to  three  hundred  regular  corre- 
spondents of  the  State  Board  of  Health,  one  in  each  city  and 
town  of  Massachusetts,  to  forty  physicians  of  Boston,  to  forty 
of  New  York,  to  about  seventy  scattered  throughout  the 
United  States,  and  to  thirty  in  England,  Scotland  and  Ire- 
land. Such  physicians  were  selected  for  correspondents  as 
were  supposed  to  take  some  special  interest  in  sanitary 
subjects. 

To  these  circulars,  one  hundred  and  seventy-one  answers 
have  been  received ;  namely,  one  hundred  and  thirty-three 
from  this  State,  thirty-two  from  other  States,  and  six  from 
England  and  Ireland.* 

An  analysis  of  the  answers  has  been  made,  with  the  follow- 
ing results  : — 

Question  I. — Have  you  observed  any  instances  in  which 
sickness  appeared  to  he  induced  or  aggravated  by  the  proximity 
0/ dwellings  to  cemeteries?    If  so^ please  cite  cases. 

The  answers  are  as  follows  : 


Yes,     . 

Mass. 

5 

other  States. 

3 

Eng.  and  Ireland. 

3 

No,       . 

126 

29 

1 

No  reply, 

2 

- 

2      . 

133  32  6 

•  A  few  others  were  reoeived  too  late  to  be  included  in  this  analysis. 
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Question  II. — In  such  cases,  have  you  attributed  such  sick- 
ness to  poisoned  ivells  or  foul  air,  or  both? 

Answers : — Air,  .         .         .         .         .         .         .         3 

Water,       ......         4 

Both, 4 

Total, 11 

It  is  evident  that  the  second  question  can  be  answered  only 
by  those  who  reply  to  the  first  in  the  affirmative. 

Of  the  one  hundred  and  seventy-one  corresj)ondents  who 
reply  to  these  circulars,  therefore,  eleven  have  observed  sick- 
ness resulting  from  this  cause ;  three  attributing  it  to  foul 
air,  four  to  poisoned  wells,  and  four  to  both  causes  combined. 
The  remaining  one  hundred  and  sixty-one  have  never 
observed  any  such  phenomena.  Of  the  three  hundred  corre- 
spondents who  have  made  no  reply,  it  may  be  assumed  that 
the  fact  of  their  not  answering  is,  to  a  certain  extent,  an 
indication  that  cases  of  this  kind  have  not  come  under  their 
notice. 

Affirmative  answers  were  received  from  the  five  following 
towns  in  Massachusetts  : — 

1.  Wakefield. — Yes ;  some  years  ago.  Old  Marine  Hospital  burying-ground. 
Foul  air. 

2.  G-roveland. — (Eeferred  to  later.) 

3.  Lenox. — 1.  In  a  few  houses  in  the  immediate  Ticinity  of  the  Lenox  ceme- 
tery, I  have  known  of  more  sickness  than  in  any  other  part  of  the  Tillage. 
These  houses  are  all  well-built  and  well-rentilated.  The  ground  on  which 
they  stand  is  better  drained  than  some  other  parts  of  the  village,  and  I  have 
not  known  of  any  accumulation  of  refuse  near  any  of  them ;  but  they  are 
near  the  foot  of  the  hill  on  which  the  cemetery  is  located  ;  the  bottoms  of 
the  graves  are  on  a  much  higher  plane  than  the  bases  of  the  houses,  and  the 
natural  drainage  of  the  cemetery  is  in  their  direction. 

2.  I  attribute  the  sickness  in  most  of  these  cases,  and  in  some  others,  to 
poisoned  wells  rather  than  to  foul  air.  It  is  very  possible,  however,  that  the 
same  water  which  poisons  the  wells  may,  in  percolating  through  the  soil, 
give  rise  to  malarious  emanations. 

4.  Canton. — In  one  case,  seen  years  ago,  fevers  were  apparently  caused  by 
the  relative  position  of  a  well  and  a  private  burial-place  ;  but  the  removal 
of  families  prevents  the  obtaining  of  facts. 

5.  North  Prescott, — (Referred  to  later.) 
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From  outside  of  Massachusetts,  we  have  four  answers  ia 
the  affirmative. 

6.  Dr.  Hexrt  B.  Baker,  Secretary  Michigan  State  Board  of  Health,  Lansing, 
Mich. — In  examining  into  a  case  of  cerebro-spinal  meningitis,  I  found  a 
village  on  the  site  of  an  old  Indian  burial-ground,  and  a  present  cemetery 
■within  village  limits.  Analysis  of  the  well  and  spring  -water,  by  Prof. 
Kedzie,  revealed  evidences  of  contamination  with  organic  remains.  It  is 
possible  that  the  water  had  something  to  do  with  the  ei^idemic. 

9.  Dr.  James  Hexry  Keis^net,  London,  Eng. — 1.  Twenty-four  years  ago  I 
conducted  an  investigation  into  the  health-influence  of  a  crowded  London 
cemetery  on  the  surrounding  population.  It  was  the  cemetery  of  St. 
George's  Parish,  Hanover  Square,  situated  on  one  side  of  Hyde  Park,  origin- 
ally in  the  country,  but  now  surrounded  by  houses.  The  information  then 
obtained,  by  house-to-house  visitation,  led  me  and  a  committee  of  medical 
men  to  conclude  that  the  proximity  of  this  cemetery  was  most  detrimental 
to  the  health  and  well-being  of  the  surrounding  neighborhood. 

Our  report  was  drawn  up  in  conformity  with  this  conclusion  and  presented 
to  the  jjroper  authorities.  It  led  to  the  closing  of  the  cemetery  within  a 
few  months,  and  no  doubt  contributed,  as  far  as  it  went,  to  decide  the 
general  question  of  intra-mural  interment.  As  you  are  probably  aware, 
such  interment  has  not  been  allowed  for  many  years  in  London. 

2.  In  the  above  case,  as  there  were  no  wells  in  use,  to  my  knowledge,  the 
unfavorable  influence  to  health  must  have  been  owing  to  the  escape,  from 
the  earth,  of  the  gases  of  imtrefaction. 

10.  Dr.  Charles  A.  Cameron,  Professor  of  Hygiene,  and  Analyst  to  tlie  City 
of  DuMin. — 1.  I  have  known  one  or  two  cases  where  illness  was  undoubtedly 
produced  by  the  unwholesome  emanations  from  a  graveyard.  This  cemetery 
(the  Abbey  graveyard)  is  situated  in  the  central  part  of  the  town  of  Dun- 
dalk,  Ireland,  and  is  surrounded  by  houses ;  the  odor  from  it  is  most  offen- 
sive, and  the  coffins  in  some  parts  are  within  eighteen  inches  of  the  surface. 
I  have  no  doubt  this  place  is  the  source  of  no  inconsiderable  amount  of  dis- 
ease ;  in  one  case,  I  have  known  it  to  produce  serious  disease ;  but  it  is,  of 
course,  very  difficult  to  be  able  positively  to  connect  a  case  of  illness  with 
the  bad  condition  of  a  cemetery  situated  near  the  patient.  When  we  find  a 
badlj'-kept  cemetery,  all  we  can  assert  is,  that  on  general  principles  it  must 
be  more  or  less  inimical  to  health  and  life. 

2.  On  three  occasions,  I  found  well-water  injuriously  affected  by  the  drain- 
age from  graveyards ;  in  one  of  those  instances,  the  well  was  within  two 
feet  of  the  graveyard. 

The  composition  of  one  of  those  tainted  waters  was  as  follows : — 

100,000  parts  contained  : — 

Solid  matters, 76.560  parts. 

r  Albuminoid  nitrogen, 0.085  " 

I  Ammonia, 0.076  " 

Including  ■{  Nitrous  acid, 1.265  " 

j  Nitric  acid, 3.700  " 

t  Chlorine, 4.180  «. 

I  am  disposed  to  believe  that  the  injuries  arising  from  badly-kept  grave- 
yards are  to  be  attributed  to  a  far  greater  extent  to  the  foul  air  than  the 
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contaminated  water.  If  the  latter  be  very  foul,  it  will,  of  course,  procTuce 
diarrhcea,  lowering  of  the  vital  powers,  and  other  effects  caused  by  water 
containing  simple  decomposing  orgauic  matter ;  but  I  am  of  opinion  that  the 
water  tainted  by  graveyards  does  not  cause  typhoid  fever  or  other  zymotic 
disease.  These  maladies  are  each  of  them  produced  by  the  introduction  of 
living  poisons  into  the  body,  and  these  poisons  are  thrown  out  of  the  bodies 
of  the  sick.  Sewage-contaminated  water  and  air  are  the  carriers  of  typhoid 
and  cholera. 

Philip  H.  Holland,  M.  E.  C.  S.,  Medical  Inspector  of  Burials  of  England 
and  Wales. — If  by  the  term  cemeteries  is  meant  what  are  popularly  so  called 
in  England,  namely,  large  urban  or  suburban  burial-grounds,  which  may  be 
fairly  described  as  small  parks  or  large  gardens, — used  also  as  places  of 
sepulture, — in  which  regulations,*  such  as  those  enclosed,  or  others  practically 
equivalent  to  them,  are  observed,  I  reply  that  I  have  never  known  of  any 
instance  of  sickness  which  appeared  to  be  induced  or  aggravated  by  any 
such  cemetery,  of  ample  size  for  its  burials,  well  situated  and  well  managed. 
If  by  cemeteries  it  is  intended  to  include  those  burial-grounds,  tbe  use  of 
which,  in  England,  is  now  nearly  superseded, — small,  overcrowded,  in  close 
situations,  and  in  which  soil  was  disturbed  before  the  j)utrid  matter  in  it 
was  decayed, — I  reply  that  I  have  no  doubt  that  much  mischief  was  done  by 
them  ;  but  that  such  mischief  was  more  frequently  in  depressing  health  than 
in  causing  actual  disease,  and  that  other  causes  of  ill-health  so  frequently, 
BO  almost  constantly  co-existed,  that  it  is  difficult  to  decide  how  much  of  it 
was  due  to  one  particular  cause. 

The  evil  has  arisen  both  from  poisoned  water  and  poisoned  air  ;  the  most 
numerous  cases  I  just  now  remember  were  from  foul  water  soaking  from  or 
bailed  out  of  graves,  rendering  the  air  offensive,  and,  in  some  cases,  poison- 
ous, producing  vomiting  and  purging.  Such  cases  have  now  become  very 
rare,  because  of  the  great  improvement  effected  under  the  burial  acts. 

Water  draining  from  cemeteries  very  rarely  does  any  mischief,  because  it 
is  very  rarely  allowed  to  mix  with  that  used  for  drinking,  except,  indeed, 
after  it  has  first  passed  through  such  a  thickness  of  soil  as  must  insure  the 
complete  oxidation  of  any  organic  matter  it  may  contain.  The  mere  idea  of 
drinking  graveyard-soakage  is  so  disgusting,  that  it  is  almost  always  care- 
fully avoided,  even  when  no  actual  danger  from  it  need  be  feared ;  and  it  is 
very  probable  that  greater  care  has  been  taken  to  avoid  this  danger  than 
has  been  necessary  ;  for  such  soakage,  which  has  passed  throiigh  only  a 
moderate  quantity  of  soil,  is  often  found  more  free  from  putrescible  matter 
than  water  which  appears  to  be  quite  wholesome,  and  is  certainly  perfectly 
inoffensive.  It  is  nevertheless  prudent  and  right  to  require  that  the  water 
directly  draining  from  a  cemetery  shall  not  mingle  with  that  used  for  drink- 
ing ;  though,  in  several  of  the  few  cases  in  which  injury  from  it  has  been 
suspected,  I  have  found  that  the  pollution  certainly  iiroceeded  chiefly  from 
sewers  or  cesspools,  while  it  was  very  doubtful  whether  any  of  it  was  derived 
from  a  graveyard.  The  commissioners  for  inquiring  into  the  pollution  of 
rivers  inform  me,  in  reply  to  my  inquiry,  that  "  the  samples  of  water  from 
a  densely-crowded,  and,  in  consequence,  recently-closed,  cemetery,  which 
have  l)ecn  analyzed  in  the  laboratory  of  this  commission,  show  that  Avhilst 
such  drainage-water  is  utterly  unfit  for  human  consumption,  it  is  but  very 
moderately  polluted  by  organic  matter.  It  can  bo  safely  admitted  into  any 
river  or  stream,  not  used  for  domestic  purposes,  without  the  slightest  un- 

*  Sec  pp.  277  and  278. 
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pleasant  consequence.     It  is  very  similar  to  land-drainage  from  heavily- 
manured  fields." 

Dr.  Letheby  and  Dr.  Tidy  have  both  examined,  at  different  times,  the 
vrater  in  the  drain  from  the  large  cemetery  for  the  city  of  London  (Ilford), 
which  was,  on  both  occasions,  found  to  be  perfectly  inoffensive,  and  proved 
to  be  more  free  from  putrescible  matter  than  the  little  river  into  vs'hich  it 
flowed,  which  received  the  washings  from  cultivated  fields  and  meadows. 
Dr.  Letheby  found  abundance  of  nitrates,  but  very  little  ammonia  or  de- 
composing organic  matter.  The  specimen  Dr.  Tidy  examined  contained,  per 
gallon, — 

Ammonia — actual  or  saline, 0.01 

Nitrates, 3.24 

The  soil  is  drift-sand  and  gravel. 

It  would,  however,  be  a  dangerous  error  to  conclude,  that  because  a  well 
or  stream  near  a  soiirce  of  contamination  is  free  from  it  when  examined,  it 
is  therefore  a  fit  supply  for  drinking.  The  most  striking  case  I  ever  met 
with  of  poisoning  by  polluted  water  was  by  that  of  a  well  which  is  gener- 
ally pure,  but  which  on  one  occasion  received  the  overflow  of  a  neighboring 
cesspool  allowed  to  becomec  overfull.  The  effect  was,  that  out  of  twenty-six 
persons  who  had  their  water-supply  from  the  well,  sixteen  had  cholera  or 
diarrhoea  within  a  few  days,  of  whom  nine  died, — no  fresh  cases  occurring 
after  the  cause  was  discovered  and  avoided.  Cholera,  though  epidemic  in 
England  at  the  time,  was  not  so  in  the  village,  in  which  there  was  only  one 
other  fatal  case.  There  was  no  evidence  or  probability  of  contagion  having 
been  the  cause. 

We  must  confess  to  being  greatly  surprised  at  the  small 
amount  of  evidence  we  have  been  able  to  gather  of  any  posi- 
tive injury  known  to  result  from  burial-grounds.  Of  the  five 
cases  in  this  State,  the  first  occurred  "  some  years  ago,"  and 
the  fourth  "years  ago,"  and  no  particulars  are  given  of  either 
case.  In  the  second  case  (Groveland),  there  is  scarcely 
enough  to  hang  a  suspicion  upon,  especially  as  further  inves- 
tigation has  shown  the  well  to  be  300  feet  from  the  nearest 
grave,  while  the  privy  and  barnyard  are  but  30  and  80  feet 
away,  respectively.  In  the  fifth  case  (North  Prescott) ,  the 
water  has  been  found  to  be  bad ;  but,  since  the  nearest  grave 
is  500  feet  away,  while  there  is  a  drain  within  less  than  50 
feet,  and  a  privy  and  barnyard  but  little  further  removed,  the 
contamination  cannot  fairly  be  attributed  to  the  cemetery. 
Thus  the  third  case  (Lenox)  is  left  as  the  only  one  in  which 
there  is  a  reasonable  presumption  that  the  cemetery  may  have 
caused  injury  to  health.  As  the  physician  reporting  the  case 
has  removed  from  the  State,  we  have  been  unable  to  more 
thoroughly  investigate  it. 
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Of  the  cases  not  in  this  State,  in  Dr.  Baker's,  the  influence 
of  the  graves  was  merely  possible.  Dr.  Kennet,  of  London, 
refers  to  a  crowded  churchyard  in  that  city,  closed  twenty-four 
years  ago,  at  the  time  of  the  English  burial  reform;  Dr. 
Cameron,  of  Dublin,  reports  one  or  two  cases  in  Ireland,  where 
the  deleterious  influence  of  graveyards  was  well  established, 
and  Mr.  Holland,  of  London,  than  whom  no  person  living 
can  speak  more  authoritatively,  says  that  he  has  never  known 
any  injury  to  result  from  any  modern,  well-managed  ceme- 
tery, although  he  has  from  the  old  over-crowded  burial- 
grounds,  now  nearly  superseded.  The  two  last-named 
authorities,  although  furnishing  this  evidence,  are  firm  be- 
lievers in  the  absolute  harmlessness  of  burial,  if  properly 
performed . 

Of  the  negative  answers,  the  majority  are  monosyllabic. 
Of  those  which  are  more  extended,  a  considerable  number 
state  that  the  cemeteries  in  their  vicinity  are  at  a  distance 
from  any  dwellings.  The  following  negative  replies  are 
selected  as  possessing  some  special  interest : — 

Bedford,  J/as-s.— Believing  profoundly  in  the  expediency  of  abolisliing  the 
present  repulsive  method  of  disposing  of  the  dead,  and  knowing  from  per- 
sonal experience  that  a  well  twenty-two  feet  away  from  a  privy,  in  a  toler- 
ably comjiact,  gravelly  soil,  may  be  sensibly  contaminated  by  percolation,  I 
should  be  glad  to  bring  some  i>ositive  proof  to  fortify  my  strong  conviction, 
but  lind  myself  quite  unable  to  do  so. 

Cambiidge,  Mass. — I  do  not  remember  an  instance  in  vrhich  I  have  had 
reason  to  believe  that  sickness  was  caused  or  aggravated  by  the  proximity 
of  dwellings  to  cemeteries.  On  the  other  hand,  it  may  not  perhaps  be  amiss 
to  state,  that  I  have  known  dwellings  near  to  large  cemeteries,  in  which 
persons  have  lived,  children  been  born  and  reared,  without  evidence  of  in- 
jurious influences.  Mt.  Auburn  cemetery,  the  Catholic  cemetery,  and  the  Cam- 
bridge city  cemetei-y  are  quite  near  each  other;  the  first  two  adjoining,  and 
the  other  separated  from  these  by  a  public  road  only.  In  Mt.  Auburn  alone, 
more  than  19,000  interments  have  been  made  ;  in  the  other  cemeteries,  also, 
the  numbers  are  large;  but  it  is  not  known  that  new  diseases  have  appeared 
in  their  vicinity,  or  that  known  diseases  have  been  modified,  or  that  they  have 
injured  the  health  of  the  neighborliood,  or  of  the  laborers  constantly  euqiloyed 
in  them  during  the  summer.  Dwellings  are  within  one  hundred  feet  of  the 
Catholic  cemetei'y.  Tlie  otlier  Catliolic  cemetery  at  North  Cambridge  is 
crowded;  in  some  instances  several  bodies  in  one  grave.  The  cemetery 
is  closely  siirrounded  l»y  houses  fully  inhabited,  one  house  in  the  cemetery, 
but  no  injurious  effects  are  known  to  me.  There  are  several  wells  in  Mt. 
Auburn.  From  that  near  the  gate,  many  hundreds  of  visitors  drink  annually 
without  known  iiijnry.  There  are  interments  within  forty  feet  of  another  well, 
a  favorite  well  with  the  workmen,  and  much  used.  A  third  well  has  a  dis- 
37 
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agreealble  taste,  aud  is  used  only  for  watering  the  grounds.  The  Tvater  has 
never,  to  my  knowledge,  been  analyzed ;  it  can  easily  be  obtained.  The  drain- 
age of  the  Catholic  cemetery,  above  mentioned,  at  North  Cambridge,  was  for 
many  years  into  Fresh  Pond  meadow,  and  after  the  outlet  of  that  meadow 
into  Mystic  Elver  was  cut  off,  the  drainage  of  the  meadow  was  into  Fresh 
Pond  itself.  The  water-supply  for  Cambridge  is  from  this  pond.  No  injurious 
effects  from  decaying  matter  have  been  proved,  although  much  feared  upon 
generally  received  sanitary  views.  Water  in  ponds  from  which  water  sup- 
plies are  usually  taken  contains  much  living  matter,  fishes,  reptiles,  i3olyj)s, 
infusoria ;  indeed,  if  water  from  ponds  contained  no  living  animals  it  would 
be  looked  upon  with  suspicion,  as  probably  injurious  to  animal  life.  But,  if 
it  contain  living  animals,  it  must  also  contain  more  or  less  dead  animal  mat- 
ter, which  in  one  instance  was  believed  to  have  been  in  sufficient  quantity 
to  make  Cochituate  water  oily  and  disagreeable  to  the  taste. 

E\;erett,  Mass. — Have  had  many  patients  near  Woodlawn  cemetery.  No 
typhoid,  no  dysentery,  no  more  cholera  infantum  than  elsewhere. 

Loivell,  Mass. — After  careful  inquiry  here  among  the  oldest  residents  and 
physicians,  undertakers,  employes  in  cemeteries  and  persons  residing  near 
the  latter,  aud  after  some  observations  made  in  other  places,  from  time  to 
time,  in  the  course  of  my  life,  I  have  failed  to  learn  of  any  cases  of 
sickness  traceable  to  burying-grounds  for  their  cause. 

Maiden,  Mass. — I  have  practised  medicine  here  for  twenty-five  years. 
Within  the  limits  of  the  town,  there  are  four  or  five  burial-j)laces.  One 
of  these  is  surrounded  by  dwelling-houses ;  several  have  a  few  residences 
in  immediate  proximity.  I  know  of  no  evidence  which  goes  to  show  that 
in  these  dwelling-houses  sickness  has  been  induced  or  aggravated  in  the 
miinuer  referred  to. 

Middleton. — From  a  residence  here  of  nearly  forty  years,  and  careful 
inquiry  of  those  best  informed  on  this  subject,  I  am  satisfied  that  the  burial 
of  the  dead  in  this  town  has  no  unfavorable  influence  on  the  health  of  the 
living. 

Orleans,  Mass. — In  this  section  of  country,  no  cases  of  sickness  of  any 
kind  have,  to  my  knowledge,  resulted  from  or  been  aggravated  by  the  prox- 
imity of  dwellings  to  cemeteries. 

Souih  Dennis. — Our  parsonage  is  so  situated  that  it  takes  all  the  drainage 
or  washings  of  the  cemetery,  and  for  twenty-two  years  there  has  been  very 
little  sickness,  and  no  one  case  that  could  be  in  any  wise  attributed  to  any 
poisonous  influence  arising  from  the  cemetery.  One  case  of  typhoid  fever 
and  one  of  phthisis,  both  came  to  the  parsonage  after  the  disease  had  ap- 
peared and  became  established. 

West  SjJringfield. — I  cannot  find  out  that  those  living  in  the  vicinity 
of  the  cemeteries  have  had  any  disease  at  all  traceable  to  their  situation. 

JVinihro}},  Mass. — Although  I  have  watched,  with  a  good  deal  of  interest, 
families  residing  near  cemeteries,  I  have  failed,  thus  far,  to  discover  that  it 
had  any  efteet  whatever  upon  the  health  of  such  families. 
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Dr.  Lionel  S.  Beale,  F.  E.  S.,  London. — I  Iiave  not  observed  any  cases, 
neitlier  have  I  heard  of  any. 

Dr.  Jas.  S.  Bailey,  Alhany,  N.  Y. — During  an  experience  of  more  than 
twenty  years  in  the  practise  of  medicine,  I  cannot  recall  a  single  case  of 
sickness  attributable  to  such  a  cause,  directly  or  indirectly. 

The  Albany  Eural  Cemetery  contains  230  acres  of  land,  and  within  the 
grounds  there  are  already  20,000  human  bodies  laid. 

Dr.  J.  S.  Billings,  Assistant-Surgeon,  U.  S.  A.,  Washington,  D.  C. — I  know 
of  no  ill-eifects  from  the  very  large  military  cemeteries  around  this  city. 

Dr.  Robert  Eeyburn,  Washington,  D.  C. — I  lived  for  a  number  of  years 
in  Philadelphia  within  a  block  of  a  cemetery  which  was  in  constant  use  as 
a  place  of  interment,  and  never  remember  to  have  seen  a  case  of  disease 
that  could  be  fairly  traced  to  that  cause,  though  I  practised  extensively  in 
the  immediate  vicinity.  I  can  readily  understand,  however,  that  a  ceme- 
tery densely  tilled  in  a  crowded  city  may  become  a  dangerous  neighbor ; 
but  if  it  is  thoroughly  drained,  and  if  the  bodies  are  not  buried  within  six 
feet  of  the  surface  of  the  ground,  I  do  not  believe  there  is  any  danger  of 
its  affecting  the  health  of  the  neighborhood. 

Dr.  Charles  M.  Ellis,  Meniber  of  State  Board  of  Health,  Elkton,  lid. — I 
have  not  observed  any  sickness  to  have  been  induced  by  the  i)roximity  of 
graveyards. 

Dr.  S.  L.  Jepson,  ReaWi  Officer,  Wheeling,  W.  Va. — The  following  answers 
are  given  after  consultation  with  six  of  our  oldest  and  most  respectable 
physicians,  and  may  be  accepted  as  our  united  ox^inions : — 

1.  No.    2.  No. 

Dr.  Manning  Simons,  Charleston,  S.  C. — For  two  years  I  was  physician 
to  a  dispensary,  which  included  two  of  the  largest  wards  in  the  oldest  part 
of  the  city  of  Charleston,  and  contained  within  its  limits  four  cemeteries ; 
but  during  that  time  I  saw  no  cases  of  disease  the  origin  of  which  I  could 
trace  to  proximity  to  these  localities. 

Dr.  W.  Duncan,  Savannah,  Ga. — In  order  that  you  might  have  the  views 
of  our  entire  profession,  I  submitted  your  letter  to  our  local  society  and 
requested  that  the  subject  should  receive  special  consideration.  In  accord- 
ance with  that  request,  the  subject  was  thoroughly  discussed  and  voted 
iipon  with  the  following  result : — 

First  question :  No — unanimous. 

Second  question :  No — unanimous. 

We  will  now  pass  to  the  consideration  of  the  third  ques- 
tion, which  is  intimately  connected  with  the  two  which  have 
preceded  it. 
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Question  III. —  Water,  believed  to  be  contaminated  with 
cemetery-washings,  is  ^desired  for  analysis.  Could  you,  if 
requested,  send  a  gallon  of  such  water,  with  a  full  account 
of  its  source  and  the  illness  it  has  been  supposed  to  produce  f 

In  response  to  this  question,  the  evidences  of  water-con- 
tamination were  so  extremely  small  that  the  examination  was 
not  confined  to  these,  but  was  extended  to  such  waters  as 
could  be  obtained  from  wells  contiguous  to  graves,  whether 
believed  impure  or  not.  The  specimens  (fifteen  in  number) 
were  sent  to  the  Massachusetts  Institute  of  Technology, 
where  the  analysis  was  made  by  Prof.  W.  R.  Nichols  and 
Miss  Ellen  H.  Swallow. 

The  samples  examined  are  as  follows  : — 

1  and  2.  "From  a  well  and  brook  respectively  in  Linden- 
wood  cemetery,  Stoneham.  The  former  is  constantly  used 
for  drinking  purposes  by  visitors  to  the  cemetery,  and  is 
generally  considered  pure.  The  brook  is  contaminated  also 
by  refuse  from  tanneries." 

3.  From  a  well  in  a  cemetery  at  Lowell:  "The  water  is 
used  mostly  for  watering  purposes,  not  commonly  for  drink- 
ing ;  not  suspected  of  being  impure  or  of  causing  any  sick- 
ness.    It  tastes  well  and  is  almost  clear." 

4.  From  a  well  at  Groveland,  five  hundred  feet  from  a 
cemetery,  and  fifty  from  a  privy,  etc. 

5.  Well-water  from  a  town  in  Hampden  County ;  "Dis- 
tance from  the  nearest  grave  two  hundred  feet.  The  water 
has  been  iii  constant  use  for  twenty-nine  years,  and  has  not 
been  suspected  of  causing  disease,  but  is  twenty-five  feet 
from  a  privy,  sink-spout  and  stable." 

6.  From  a  well  in  Hudso'n,  Mass.  :  "At  the  extreme  east- 
ern end  of  a  cemetery  which  slopes  from  west  to  east,  with 
a  number  of  graves  of  all  ages   in  the  immediate  vicinity. 
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The  water  has  been  used  for  drinking  purposes,  but  not  for 
four  years  ;  has  generally  been  considered  pure.  No  other 
source  of  contamination  in  the  vicinity." 

7  and  8.  From  two  wells  closely  adjoining  a  cemetery  in 
Fitchburg.  Neither  has  ever  been  considered  impure  or 
suspected  of  causing  sickness  ;  but  this  section  of  the  city 
"has  appeared  more  unhealthy  than  other  parts,  and  within 
two  or  three  years  has  seemed  the  centre  of  two  epidemics 
of  scarlet  fever."  '"  The  cemetery  is  extremely  unfavorably 
located.  It  is  built  on  an  elevated  sandy  knoll,  bordered 
on  two  sides  by  streets,  and  quite  a  large  population  occupy 
these  streets,  and  others  close  by,  on  land  much  lower  down. 
There  are  also  several  reservoirs  for  the  supply  of  water  for 
domestic  use  almost  under  the  hill,  covered  by  the  monu- 
ments of  the  dead." 

"The  first  bottle  was  filled  from  a  well  under  the  very 
lowest  corner  of  the  cemetery ;  but  the  nearest  recent  inter- 
ment I  should  judge  to  be  a  little  more  than  one  hundred 
feet.  The  other  bottle  was  filled  from  a  well  in  close  prox- 
imity to  the  cemetery,  but  I  believe  there  have  been  no 
recent  interments  within  about  two  hundred  feet ;  but  the 
hill  forming  the  burial-place  of  most  of  the  dead  rises  quite 
abruptly  to  a  considerable  elevation.  I  am  not  aware  that 
any  cases  of  severe  sickness  have  occurred  in  the  families 
usina;  the  water  of  these  wells." 


'& 


9  and  10.  From  a  spring  and  well  in  a  cemetery  in  Can- 
ton :  "  The  spring  from  which  jar  No.  1  was  filled  has  a 
capacity  of  about  ten  gallons  per  minute,  and  is  used  for 
drinking  purposes  by  visitors,  laborers  and  a  neighboring 
school  of  about  eighty  children.  The  soil  in  this  vicinity 
is  a  coarse  gravel.  This  being  the  newest  part  of  the 
grounds,  only  about  fifty  graves  have  been  made  within  a 
radius  of  one  hundred  and  fifty  feet.  Jar  No.  2  was  filled 
from  the  well,  which  is,  say  four  feet  deep  and  two  in  diame- 
ter. Water  from  this  well  is  delivered  to  about  twelve  fam- 
ilies. Soil,  coarse  gravel.  Nearest  graves,  one  hundred  feet 
distant  and  about  ninety  feet  higher.  There  never  has  been 
any  unusual   sickness   among   those   using   the   water   from 
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either  the  spring  or  well ;  but,  on  the  contrary,  the  people 
are  very  healthy." 

11,  12,  13  and  14.  From  four  wells  situated  near  a  ceme- 
tery at  North  Hadley.  "  The  cemetery  is  located  upon  a 
narrow  ridge,  trending  to  the  south,  these  wells  being  in  that 
direction,  and  on  the  same  general  level,  from  360  to  720  feet 
from  the  cemetery,  and  have  privies  and  house-drains  within 
50  feet  of  them." 

15.  From  a  well  in  Middlesex  County,  thirty  rods  from  the 
nearest  grave,  while  barn-yard,  privy  and  sink-drain  are  very 
near. 

The  following  table  shows  at  a  glance  the  main  facts  in 
regard  to  location,  etc.,  of  these  wells  : — 
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The  following  tables  show  the  results  of  the  analyses  by 
Prof.  Nichols  and  Miss  SwalloAV.  In  the  first,  the  results  are 
expressed  in  parts  per  100,000,  and  in  the  second,  in  grains 
per  United  States  gallon.  It  will  be  observed  that  the 
column  headed  "  reduced  silver "  in  Fleck's  table  is  omitted 
in  these.  This  refers  to  a  new  method,  proposed  by  Fleck, 
of  determining  organic  impurities  by  the  amount  of  silver 
which  they  will  reduce.  This  method  was  applied  in  the 
analysis  of  all  of  these  samples  of  water,  but  the  results  are 
considered  by  Prof.  Nichols  of  such  questionable  value,  that 
they  have  been  omitted. 
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In  order  to  afford  a  standard  for  comparison,  the  subjoined 
analysis  of  the  Cochituate  water  at  Boston,  made  July  4, 
1873,  is  copied  from  Prof.  Nichols'  article  on  "The  Present 
Condition  of  Certain  Kivers  of  Massachusetts,"  in  the  Fifth 
Annual  Eeport  of  the  State  Board  of  Health. 


COMPONENT    PARTS. 


Parts  per 

100,000. 


Grains  per 
gallon. 


Ammonia^ 

"  Albuminoid  Ammonia," 

Inorganic, 

Organic  and  Volatile,     . 

Total  dissolved  matters. 

Chlorine, 


.0033 

.0120 

2.8400 

2.8000 

5.6400 

.3400 


.0019 

,0070 

I . 6600 

I . 6300 

3.2900 

.2000 


We  find,  therefore,  that  the  wells  at  Stoneham,  Lowell  and 
Groveland  scarcely  differ  in  purity  from  the  Cochituate  water  ; 
those  at  Fitchburg  and  Canton  are  more  pure  than  this  ;  that 
at  Hudson  and  the  one  in  Hampden  County  (No.  5)  are  im- 
pure ;  that  in  Middlesex  County  (No.  15)  very  slightly  so ; 
while  the  four  wells  at  North  Hadley  are  very  impure.  The 
brook  at  Stoneham,  although  containing  but  little  ammonia 
and  albuminoid  ammonia,  is  very  rich  in  chlorine.  By  refer- 
ring to  table  No.  II.,  it  will  be  seen  that  all  of  the  impure 
wells,  with  the  single  exception  of  that  at  Hudson,  are  at  a 
great  distance  (200  to  720  feet)  from  the  nearest  grave,  while 
they  all,  with  the  same  exception,  have  privies,  drains  or 
barn-yards  at  distances  of  from  25  to  50  feet.  The  well  at 
Hudson  is  15  feet  deep,  in  gravelly  soil,  only  10  feet  from 
the  nearest  grave;  the  next  nearest  grave  is  12  feet  distant 
and  six  years  old ;  the  newest  grave  in  the  vicinity  is  35  feet 
distant  and  five  and  a  half  months  old  (in  September,  1874)  ; 
the  ground  slopes  towards  the  well,  and  there  is  no  other 
possible  source  of  contamination  in  the  vicinity.  The  water 
has  been  considered  pure,  though  not  used  for  four  years. 
Analysis  shows  it  to  be  very  rich  in  ammonia,  albuminoid 
ammonia,  inorganic  and  organic  residue,  but  with  very  little 
chlorine.  This  well,  therefore,  is  undoubtedly  contaminated 
by  the  proximity  of  graves ;  but  contamination  from  this 
source  cannot,  with  any  show  of  reason,  be  affirmed  of  any  of 
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the  others.  Three  of  the  purest  wells,  viz.,  Nos.  1,  3  and  9, 
are  nearer  to  graves  than  any  other,  except  that  last  men- 
tioned, the  distances  being  respectively  60,  50  and  75  feet. 

If  any  deduction  may  be  drawn  from  so  limited  a  number 
of  analyses,  it  is  this :  that  wells  in  or  near  cemeteries 
(unless  very  near  to  graves,  as  in  No.  6)  enjoy  an  especial 
immunity  from  contamination,  inasmuch  as  their  position 
renders  them  less  likely  than  others  to  be  tainted  by  privies, 
drains  and  cesspools. 

Fleck's  examinations  of  Dresden  wells  have  brought  him 
to  a  similar  conclusion,  as  may  be  seen  by  referring  to  the 
passages  from  his  report,  already  quoted. 

The  evidence  that  a  great  amount  of  disease,  especially 
typhoid  fever,  is  induced  by  drinking-Avater  polluted  by 
drains,  privies  and  cesspools,  is  constantly  accumulating.  It 
can  be  found  in  all  of  the  previous  reports  of  this  Board, 
and  all  sanitary  literature  abounds  with  it.  The  number  of 
cases  of  sickness,  and  even  of  death,  occurring  annually  in 
Massachusetts  from  this  cause  is  certainly  enormous  ;  and  yet, 
after  a  diligent  inquiry,  we  have  been  unsuccessful  in  obtain- 
ing a  single  example  of  disease  presumably  induced  by  water 
contaminated  by  the  proximity  of  burial-grounds. 

From  the  report  upon  "Sewerage,"  etc.,  by  the  late  Dr. 
Derby  and  Prof.  Nichols,  in  the  Fourth  Annual  Report  of  the 
State  Board  of  Health,  we  extract  this  foot-note  to  page  101. 

"  The  following  table  shows  the  amount  of  impurity  recent- 
ly found  in  certain  wells  in  eastern  Massachusetts,  by  Mr. 
S.  P.  Sharpies,  who  published  the  results  in  the  'American 
Chemist,'  for  Nov.  1872.  It  by  no  means  represents  the 
general  character  of  our  wells,  but  shows  how  bad  they  may 
become  by  intercepting  the  drainage  of  barn-yards,  privies  and 
other  sources  of  filth.  In  the  case  of  the  well  at  Webster,  it 
is  stated  that  the  water  was  sweet  and  pleasant  to  the  taste  ; 
but  the  family  using  it  had  typhoid  fever,  and  this  circum- 
stance led  to  the  examination.  The  numbers  represent  grains 
in  one  United  States  gallon  ; — 
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Total  weight 

LOCALITY. 

Inorganic 

Organic  and 

of 

' 

matter. 

Volatile. 

Kesidue. 

Newton, 

14.12 

6.53 

20.65 

Waltham,      . 

17.79 

7.46 

25-25 

Waltham, 

4.66 

7.60 

12.26 

Hyde  Park,  . 

13.12 

7.98 

21.10 

Andover, 

8.14 

8.46 

16.60 

Taunton, 

9.91 

8.74 

18.65 

North  Cambridge, 

16.42 

8.75 

25.17 

Woburn, 

62.71 

10.78 

73.49 

Newton, 

19.25 

13.41 

32.66 

Andover, 

40.59 

16.03 

56.62 

Welister, 

15.81 

29.00 

44.81 

Chelmsford,  . 

47.25 

29.  16 

76.41 

Andover, 

3.79 

33-54 

37-33 

In  these  wells,  the  organic  and  volatile  ingredients  are  in 
larger  proportions  than  in  any  of  those  we  have  just  been 
investigating,  excepting  the  well  at  Hudson,  and  the  four, 
at  North  Hadley ;  while  the  very  worst  upon  our  list  is 
surpassed  in  impurity  by  the  last  three  upon  Mr.  Sharpies' 
list. 

In  summing  up  this  investigation,  we  cannot  avoid  the 
conclusion  that,  as  far  as  it  goes,  it  shows  that  any  injurious 
influence  exerted  upon  the  public  health  by  burial-grounds, 
as  at  present  managed  in  this  State,  as  well  as  throughout 
the  United  States,  is  almost  unknown;  and  that  this,  com- 
pared with  the  ordinary  causes  of  disease,  which  exist  about 
every  dwelling,  is  utterly  insignificant.  In  other  words,  a 
living  man  in  sound  health  is  far  more  to  be  dreaded  as  a 
disease-producing  agent,  than  is  a  dead  man  buried  with 
ordinary  care. 


IV.  IMedical  Opinion  of  Burial  and  Cremation. 
The  last  two  questions  in  our  circular  had  for  their  object 
the  obtaining  of  a  somewhat  general  expression  of  opinion 
from  the  medical  profession,  concerning  the  adequacy  of  the 
present  method  of  disposing  of  the  dead,  and  of  the  need 
which  may  exist  for  the  adoption  of  any  other  method.  The 
questions  are  these  : — 
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Question  IV. — Do  you  consider  interment  the  best  method, 
in  a  sanitary  jpoint  of  view,  of  disposing  of  the  dead  f 

The  answers  may  be  classified  as  follows  : 


Massachusetts. 

Elsewhere 

Yes,          .... 

53 

17 

Yes,  with  precautions, 

12 

6 

Yes,  in  the  country,  . 

21 

- 

No,            .... 

36 

8 

No  opinion. 

11 

7 

133 

38 

Question  Y. — If  not,  please  state  your  vieios  concerning 
Cremation,  or  any  other  method  ivhich  you  may  think  supe- 
rior. 

This  somewhat  indefinite  request  has  received  no  less  in- 
definite replies,  and  it  is  therefore  not  without  considerable 
difficulty  that  they  have  been  grouped,  as  in  the  following 
tabular  statement : 


Massachusetts. 

Elsewhere 

Approve,            ■,         . 

36 

11 

Approve  in  cities, 

13 

1 

Disapprove,       .         .         . 

11  ' 

10 

Prefer  embalming, 

3 

- 

Prefer  chemical  disintegration,    . 

4 

- 

Prefer    encasing  in   Portland  ce- 

ment,    .         .         .         . 

1 

- 

No  opinion,        .... 

65 

16 

133 


38 


Although  free  from  any  personal  bias  in  this  inquiry,  we 
cannot  withhold  the  observation  that  the  value  of  the  opinions 
against  interment,  and  of  those  in  favor  of  cremation,  is 
impaired  by  the  fact  that  they  are  based  on  theoretical 
grounds,  rather  than  personal  knowledge.  Thus  we  find  that, 
of  the  forty-four  who  are  dissatisfied  with  interment,  only 
two  have  observed  instances  of  sickness  resulting  from  that 
method  ;  the  instances  being  years  ago,  in  both  cases. 
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Of  the  remaining  nine  who  report  having  observed  such 
cases  of  injury,  seven  express  themselves  in  favor  of  adhering 
to  the  present  custom,  one  thinks  interment  the  best  method, 
providing  lime  be  strewn  on  the  coffins,  and  one  prefers 
burial  for  the  country  and  embalming  for  the  city.  The  dis- 
approval of  interment,  therefore,  grows  out  of  a  general 
impression  that  it  is  frequently  harmful ;  and  this  impression 
doubtless  results,  in  great  part,  from  former  reading  of  the 
reports  upon  the  condition  of  the  English  churchyards,  thirty 
years  ago, — a  state  of  things  which  no  longer  exists.  The 
opinion  in  favor  of  cremation,  expressed  by  sixty-one  corre- 
spondents, is  evidently  based  upon  this  general  disapproval  of 
interment,  added  to  a  scientific  and  esthetic  interest  in  the 
subject,  induced  largely  by  the  recent  agitation  in  its  favor. 

But  we  do  not  wish  to  disparage  the  opinions  expressed  by 
so  large  a  number  of  professional  gentlemen  of  the  highest 
standing.  The  fact  remains,  that  whether  from  hj^gienic  or 
other  reasons,  more  than  a  third  of  our  correspondents  have 
given  their  testimony  in  favor  of  the  adoption  of  cremation  as 
a  substitute  for  burial.  Some  of  these  expressions  of  opinion 
will  be  presented. 

Davis. — I  do  not  consider  interment,  as  it  is  frequently  practised  in  this 
country,  the  best  method,  in  a  sanitary  point  of  view,  of  disposing  of  the 
dead.  Yet  I  tliink  that,  under  proper  regulations,  it  can  he  made  perfectly 
safe.  If  graves  are  made  deep,  in  a  dry,  porous  soil,  I  think  it  j>robable 
that  all  noxious  gases  will  be  absorbed  or  chemically  changed  as  fast 
as  they  are  produced.  In  the  hilly  parts  of  the  country,  there  are  many 
cemeteries  on  steep  hillsides,  adjacent  to  and  overlookiug  towns  or  villages, 
and  many  others  in  low  and  damp  ground.  In  hillsides,  underground 
springs  are  common,  and  the  water  from  these,  as  well  as  from  copious 
rains,  must  sometimes  pass  through  graves  in  sufficient  quantities  to  carry 
off  gases  in  too  great  abundance  to  be  immediately  absorbed  by  the  sur- 
rounding earth.  I  believe  instances  are  not  unknown  of  the  comxilete 
excavation  of  graves  by  heavy  raius.  In  low  situations,  during  some 
seasons  of  the  year,  the  ground  is  liable  to  be  saturated  with  water  already 
so  impregnated  with  gases  as  to  be  incapable  of  receiving  any  more.  Here, 
when  a  grave  is  dug,  the  water  runs  into  it  so  fast  that  it  is  impossible  to 
make  it  very  deep,  and  in  cemeteries  so  located  it  is  not  uncommon  to  bury 
the  dead  in  graves  already  filled  to  a  depth  of  several  iuches  with  mud  and 
water.  In  such  conditions,  the  gaseous  products  of  the  decomposition  of  the 
bodies,  and  the  wood  of  the  coffins  and  boxes,  are  given  off  rapidly,  and  not 
being  readily  absorbed  by  the  moist  earth,  are  largely  exhaled  therefrom. 
To  such  an  extent  did  this  occur  in  one  part  of  the  cemetery  of  Bloomlield, 
N.  J.,  that  the  odor  in  the  neighborhood  Avas  very  unpleasant,  and  about  a 
year  ago  it  was  found  necessary  to  remove  £\]1  the  bodies  from  that  part  of 
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the  inclosure,  Crematiou  would  have  one  sanitary  advantage  over  inter- 
ment, in  avoiding  the  sickness  which  sometimes  follows  the  customary 
exposure  of  those  who  attend  burials  in  inclement  weather. 

FiSKE  (Samuel  A.). — In  a  country  as  sparsely  settled  as  the  United  States, 
and  with  large  towns  and  cities  supplied  with  water  from  streams  or  reser- 
voirs of  large  size,  and  with  the  custom  of  burying  the  dead  in  cemeteries 
remote  from  dwellings, — which  is  becoming  almost  universal, — I  think  there 
is  no  danger  to  be  apprehended  from  the  burial  of  the  dead. 

GOODEXOXTGH. — I  have  not  observed  any  instances  in  which  diseases  have 
been  induced  or  aggravated  by  proximity  of  dwellings  to  cemeteries  as  yet. 
But  there  is  a  private  cemetery  laid  out  and  occupied  in  part  so  near  my  own 
dwelling  that  I  have  feared  and  do  fear  that,  if  the  lots  are  all  taken  up  and 
filled,  it  might  prove  very  unhealthy  to  the  occupants  at  some  future  time. 
I  have,  therefore,  purchased  several  lots  nearest  my  dwelling,  where  some 
had  been  interred,  and  have  part,  and  am  about  having  the  remainder, 
removed  to  more  distant  lots  in  this  and  other  cemeteries  at  my  own  expense. 

Hitchcock. — In  answer  to  questions  three  and  four,  it  would  seem  that, 
strictly  speaking,  any  method  was  "best"  whioh  removed  the  possibility  of 
injury  to  the  living.  Interment  does,  in  my  opinion,  answer  this  require- 
ment in  most  of  the  towns  of  the  State,  and  may  easily  be  made  to  do  so  in 
all.  Cremation,  or  some  other  method,  may  be  proved  to  be  as  good  in  a 
sanitary  point  of  view  as  the  known  influence  of  the  disinfecting  power  of 
humus  or  soil  in  general ;  but,  until  this  is  proved,  the  method  by  interment 
should  be  iireferred  when  it  is  possible. 

Holmes  (A.  R.). — I  consider  interment  the  best  method,  when  practised  as 
I  have  seen  it  in  South  America.  There  the  coffin  is  opened  before  burial 
and  a  quantity  of  quicklime  thrown  over  the  body.  As  a  result,  the  soft 
parts  are  at  once  destroyed,  all  odor  prevented,  and  at  the  end  of  a  given 
time  the  bones  are  disi^osed  of  according  to  the  wishes  or  ability  of  friends. 

HOSMER. — It  seems  to  me  that  the  bodies  of  those  who  die  of  small-pox, 
certain  forms  of  scarlet  fever,  erysipelas,  puerperal  disease,  and  diphtheria, 
should  have  the  benefits  of  the  disinfecting  properties  of  heat,  and  be  burned 
at  once.  The  cremation-furnace  would  then  become  an  appendage  of  the 
small-pox  hospital. 

NiCKERSOX. — I  think  that,  although  there  is  no  urgent  demand  at  present, 
on  sanitary  grounds,  for  the  general  employment  of  any  new  method  of  dis- 
posing of  dead  human  bodies,  the  time  will  come,  as  it  may  have  come  in 
some  cases  ah'eady,  when  in  crowded  localities,  some  new  plan  of  burial 
must  be  adopted. 

Parker. — For  more  than  twenty  years  I  have  believed  that  the  true  way 
of  disposing  of  the  human  dead  is  by  rapid  burning, — I  say  rapid,  for  chem- 
istry teaches  us  that  decomposition  of  the  body,  when  interred,  is  but  a  slotv 
process  of  combustion. 

Rockwell. — Cremation,  I  have  no  doubt,  in  a  sanitary  point  of  view,  is  a 
better  method  than  interment,  of  disposing  of  the  dead,  especially  in  a 
densely  populated  section  of  the  country,  or  where  bodies  cannot  be  removed 
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from  the  neigliborliood  of  dwellings  ;  but  in  country  jdaces  I  believe  inter- 
ment to  be  perfectly  safe. 

Snow. — Our  cemeteries  are  situated  on  the  southern  and  western  borders 
of  the  city,  so  that  the  prevailing  winds,  south  and  west,  must  blow  over 
them  before  we  receive  them,  and  yet  we  have  one  of  the  most  healthy  cities 
in  the  Commonwealth  ;  have  less  typhoid  and  scarlet  fever  than  any  city  of 
its  size  in  the  State. 

Sullivan. — Theoretically,  cremation  seems  to  me  to  be  a  better  method,  in 
a  sanitary  point  of  view,  of  disposing  of  the  dead  than  interment,  especially 
when  it  (cremation)  is  jperformed  according  to  the  Roman  method. 

Webster. — I  consider  cremation  as  a  rational  and  suitable  method  of 
disposing  of  the  dead,  only  objectionable  sA,  present,  in  consequence  of  educa- 
tional prejudices. 

WyiMAN  (M.  ). — In  the  present  state  of  the  arts,  and  by  methods  already  in 
use,  dead  bodies  can  undoubtedly  be  destroyed  by  fire  without  oifence  or 
injury  to  health ;  the  same  object  can  be  obtained  by  extra-mural  inter- 
ments.    Sentiment  will  probably  favor  the  latter. 

Prof.  Henry  M.  Acland,  Oxford,  Eng. — My  impression,  shall  I  say  my 
prejudice,  personally,  is,  that  inhumation  is,  in  ordinary  populations,  the 
best  scientifically,  and  the  most  congenial  to  humane  feelings.  I  have, 
however,  long  felt  that  in  dense  populations  some  other  mode  of  sepulture 
may  become  absolutely  necessary.  Scientific  burning  may  be,  no  doubt, 
efiectual ;  possibly,  too,  not  inharmonious  to  society  when  once  accustomed 
to  it.  Still,  on  a  large  scale  (as  two  hundred  a  day,  in  London),  it  will  not 
be  devoid  of  some  annoyance. 

Dr.  Lionel  S.  Beale,  London,  Eng. — Upon  the  whole,  I  consider  interment 
the  only  method  really  available.  I  have  been  surprised  that  cremation 
should  have  been  seriously  recommended  for  disposing  of  the  dead  of  large 
and  populous  cities.  Some  of  the  arguments  put  forward  in  its  favor,  and 
especially  those  from  the  economical  point  of  view,  appear  to  me  ridicu- 
lous and  unworthy  of  serious  consideration. 

P.  H.  Holland,  M.  E.  C.  S.,  London. — I  am  quite  convinced,  as  the  result 
of  my  nearly  twenty-one  years'  extensive  observation,  that  interment  in 
cemeteries  of  proper  size,  properly  situated  and  properly  managed,  is  per- 
fectly safe ;  nay,  if  proper  management  could  be  always  secured,  would  be 
safe,  even  in  the  close  neighborhood  of  houses.  But  it  is  prudent  and  wise 
to  leave  them  in  open  situations,  both  because  land  wanted  for  building  on 
is  very  expensive,  and  therefore  cemeteries  close  to  houses  would  probably 
be  too  small  to  be  safe;  and,  secondly,  because  as  everytliing  human  is  lia- 
ble to  mismanagement,  therefore  graves  should  be  where,  if  accidental  mis- 
management should  occur,  serious  mischief  need  not  be  feared.  Another 
reason  is,  that  bodies  are  sometimes  brought  for  burial  in  an  offensive  or 
dangerous  condition,  from  which  injury  might  be  caused  if  dwellings  were 
very  close  ;  but,  when  there  is  nothing  to  obstruct  the  free  passage  of  air, 
there  is  little  practical  risk  to  any  one,  and  none  at  all  to  thos(;  at  some 
moderate  distance. 

39 
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I  do  not  see  any  practical  advantage  in  the  substitution  of  cremation  for 
interment.  Eacli  is  perfectly  safe  if  perfectly  conducted,  but  interment 
needs  less  elaborate  care  to  render  it  safe ;  and  any  danger  to  be  feared 
from  bodies  before  burial  would  be  just  as  great  before  burning,  nay 
greater,  if,  as  has  been  suggested,  the  place  of  burning  be  not  as  distant 
from  inhabitants  as  the  place  of  burial.  I  do  not  doubt  that  cremation 
might  be,  or  that  it  generally  would  be,  conducted  with  safety,  but  burial  is 
almost  invariably  so  conducted,  and  there  seems  to  be  nothing  to  gain  by 
substituting  the  quick  combustion  by  fire  for  the  slow  combustion  of  crema- 
causis,  or  decay,  for  no  other  apparent  object  than  avoiding  the  employment 
for  burial  of  a  very  moderate  amount  of  land.  So  far  from  regretting  that 
certain  pieces  of  land  are  left  near  all  our  towns  to  be  used  first  as  places 
of  sepulture,  and  afterwards  as  open  spaces  ornamented  with  trees  and  flow- 
ers, it  is  to  be  most  earnestly  desired  that  the  quantity  of  land  to  be  left 
only  indirectly  productive  is  not  far  greater.  I  deny  entirely  that  the  land 
for  open  sjjaces  near  towns  is  wasted  ;  it  is,  on  the  contrary,  put  to  a  most 
valuable  use.  Such  spaces  both  prolong  our  lives  and  make  our  lives  better 
worth  prolonging,  as  bad  health  embitters  as  well  as  shortens  existence. 

Dr.  Jas.  H.  Kennet,  London,  Eng. — In  my  opinion,  the  only  objection  to 
cremation  is  the  feelings  of  survivors,  and  that  is  one  that  might  be  over- 
come by  reason. 

Dr.  Henry  Letheby,  Medical  Officer  of  Health,  and  Food  Analyst,  London, 
Eng. — As  regards  cremation,  I  see  but  one  objection  to  it,  and  that  is,  the 
possibility,  without  great  vigilance,  of  the  defeat  of  justice  in  the  case  of 
secret  murder;  for  if,  by  any  means,  the  murderer  could  get  the  body  of  his 
victim  destroyed  by  fire,  there  would  be  no  after-evidence  of  poison,  or  what 
not. 

If,  therefore,  cremation  were  the  api^ointed  means  of  disposing  of  the 
dead,  it  would  be  necessary  that  some  properly  qualified  officers,  and  best, 
the  medical  officer  of  health,  should  inquire  into  the  particulars  of  every 
sudden  or  mysterious  death,  and  should  communicate  with  the  coroner  or 
sheriff-substitute  whenever  he  thinks  a  further  investigation  is  necessary. 

With  this  precaution,  which  would  be  essential  to  public  safety,  cremation 
would  be  the  best  means  for  the  disposal  of  the  dead. 

Prof.  Chas.  a.  Cameron,  Dnhlin,  Ireland. — I  am  of  opinion  that  the  earth 
is  the  proper  receptacle  for  dead  bodies,  and  dead  organic  matter  generally, 
and,  if  the  simplest  and  most  obvious  precautions  are  taken,  the  intei-ment  of 
dead  bodies  in  cemeteries  cannot  give  rise  to  any  nuisance.  Where  bodies 
undergo  decomposition  in  the  open  air,  there  are  evolved  from  them  car- 
bonic anhydride,  watery  vapor,  carburetted  hydrogen,  sulphuretted  hydrogen, 
phosphuretted  hydrogen,  ammonia  and  solid  particles  of  putrescent  matter. 

Beneath,  the  clay,  and  especially  in  the  presence  of  lime,  the  nitrogenous 
portion  of  the  body,  instead  of  flying  off  under  the  form  of  ammonia,  becomes 
oxidized  into  the  innoxious  nitric  acid ;  and  all  the  above-named  sub- 
stances are  oxidized  in  the  pores  of  the  soil.  The  emanations  from  bodies 
in  badly-kept  graveyards  certainly  possess  a  very  offensive  odor,  but  where 
there  is  no  overcrowding,  the  air  is  perfectly  sweet.  There  are  three  large 
suburban  cemeteries  in  Dublin,  the  air  and  drainage-water  of  which  I  have 
-found  perfectly  free  from  objectionable  matters. 
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A  few  data  may  be  here  used  to  show  how  easy  it  is  to  prevent  cemeteries 
from  heing  nuisances  injurious  to  health. 

In  a  cemetery,  the  interments  should  not  (as  a  matter  of  fact  they  do  not, 
except  in  rare  cases)  exceed  one  hundred  per  acre  per  annum.  Let  us 
assume  that  the  graves  vary  from  three  to  eight  feet  in  depth,  and  that  the 
soil,  or  absorbent  material,  is  only  eight  feet  deep.  About  one-half  of  the 
human  beings  who  enter  this  world,  die  before  they  attain  the  age  of  five 
years  ;  as,  therefore,  the  majority  of  the  dead  are  children,  and  as  the  adults 
who  die,  are,  as  a  rule,  emaciated  by  disease,  we  may  assume  that  the 
mean  weight  of  a  dead  body  is  fifty  pounds.  One  acre  of  soil,  eight  feet 
deep,  weighs  2,650,000  pounds ;  therefore,  the  addition  of  one  hundred  bodies, 
weighing  altogether  5,000  pounds,  to  the  soil,  would  increase  its  weight  to 
the  extent  of  .1825  per  cent.  It  must,  however,  be  borne  in  miud  that  at 
least  80  per  cent,  of  the  weight  of  dead  bodies  consists  of  water  and  earthy 
matters ;  therefore,  the  2,650,000  pounds  of  soil  actually  receives  only  1,000 
pounds  of  dry  organic  matter  yearly,  and  that  it  is  only  this  portion  of  the 
bodies  from  which  gases  and  vapors  injurious  to  health  are  evolved.  Small 
as  the  quantity  of  organicmatter' above  mentioned  is,  if  it  were  allowed  to 
accumulate,  it  would,  in  the  course  of  years,  assume  dangerous  proportions  ; 
but,  if  herbage  be  grown  on  the  cemetery,  organicmatter  cannot  accumulate 
on  the  soil.  The  quantity  of  grass  which  might  be  obtained  from  an  acre 
of  a  cemetery  soil,  I  may  put  down  at  twelve  tons  yearly,  but  let  us  assume 
it  to  be  only  three  tons.  Grasses  contain  from  20  to  35  per  cent,  of  dry 
organic  matter.  If  we  suppose  herbage  in  the  cemetery  to  contain  only  25 
per  cent,  of  dry  organic  matter,  then  it  follows  that  whilst  1,000  pounds  of 
animal  (dry)  matter  would  be  annually  added  to  the  soil,  there  would  be 
removed  from  the  latter,  1,680  pounds  of  dry  vegetable  matter.  Four  feet 
of  soil  above  and  three  feet  below  a  dead  body  would,  in  my  opinion,  act  as 
perfect  absorbents  for  the  gases  and  vapors  evolved  during  decomposition. 
Where  a  bad  odor  is  observed  in  a  cemetery,  it  is  because  the  bodies  interred 
therein  are  placed  in  close  contact  and  near  the  surface. 

I  may  here  remark,  that  a  heavily -manured  field  receives  at  one  applica- 
tion a  much  larger  quantity  of  decomposing  organic  matter  than  is  placed 
in  the  same  area  of  a  cemetery  during  the  whole  year.  An  ordinary  applica- 
tion of  stable-dung  is  40  tons  per  acre,  containing  about  5,000  or  6,000  pounds, 
weight  of  (dry)  organic  matter.  It  would  be  useful  if  the  bottom  of  every 
grave  was  com^josed  of  a  layer  of  burnt  lime  a  few  inches  deep  ;  this  stratum 
would  intercept  the  oozings  from  the  coffins,  and  convert  the  most  dangerous 
portion  of  them,  namely,  the  nitrogenous,  into  nitric  acid,  with  consequent 
formation  of  harmless  calcium  nitrate. 

With  respect  to  cremation,  it  would  be  better  to  burn  the  dead  than  to 
inter  them  in  badly-kei^t  cemeteries ;  but  for  the  reasons  above  stated,  I 
think  it  would  in  no  wise  be  injurious  to  the  public  health  were  we  to  con- 
tinue to  bury  our  dead  under  conditions  which  would  insure  the  quiet 
commingling  of  the  elements  of  their  bodies  with  the  soil, — conditions 
which,  as  I  have  already  remarked,  are  simple,  obvious  and  practicable.  As 
a  matter  of  mere  sentiment,  I  believe  that  the  immense  majority  of  the 
Christian  world  would  prefer  to  consign  their  deceased  relatives  to  the 
earth,  rather  than  commit  them  to  the  flames". 

Dr.  C.  R.  Agnew,  Nexo  York. — I  believe  that  cemeteries  may  be  so  placed 
as  to  make  the  pollution  of  the  air  and  water-supply  of  communities 
impossible.    Eaikoads  and  other  means  of  rapid  and  cheap  transportation,. 
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make  intra-mural  interment  easy  and  safe.  The  position  of  cemeteries  with 
regard  to  the  water-supply  is  a  qiiestion  of  sanitary  engineering.  Where 
one  well  is  polluted  by  the  drainage  of  a  burial-ground,  ten  thousand  are 
polluted  by  the  sewage  of  privy-sinks,  barnyards  and  kitchens. 

Dr.  George  M.  Beakd,  Neiv  YorTc. — The  amount  of  sickness  that  is  demon- 
strably caused  by  cemeteries  must  be  comparatively  trifling.  There  is  now, 
and  for  years  there  will  be,  plenty  of  space  for  the  burial  of  the  dead  with- 
out any  probability  of  injury  to  the  living.  There  ought  to  be  full  freedom 
in  this  matter  ;  those  who  jDrefer  to  be  burned  ought  surely  to  have  the  priv- 
ilege. 

Dr.  Austin  Flint,  New  YorTc. — I  can  only  say  that  cremation  is,  in  my 
feeling,  at  variance  with  the  respect  due  to  the  beloved  and  honored  dead. 
How  far  this  sentiment  may  be  owing  to  the  influence  of  time-honored 
usage,  I  will  not  undertake  to  say. 

Dr.  John  Ordeonaux,  Boslyn,  Keiv  Yorlc. — Believing  matter  to  be  inde- 
structible, I  see  no  teleological  diff"erence  between  ashes  or  mould.  Physi- 
cally, we  all  eventually  become  C.  H.  N.  O.,  but  in  doing  so,  I  do  not  admit 
that  we-  have  any  right  to  decompose  our  living  neighbors  by  poisoning 
them  atmospherically. 

Dr.  Henrt  Hartshorn,  PMladelpMa. — If  burial  ie  deep,  one  iody  only  in 
each  grave,  and  the  cemeteries  in  secluded  places  out  of  toivn,  and  well  planted 
with  trees,  it  must  be  free  from  unsanitary  tendencies.  These  conditions  are 
not  hard  to  obtain,  at  present,  in  this  country,  and  the  facility  of  securing 
them,  as  compared  with  the  difficulty  of  eifecting  complete  destruction  by 
cremation,  seems  to  me  an  imj>ortant  reason  in  favor  of  continuing  the 
practice  of  interment.  When,  however,  population  becomes  very  crowded 
(as  in  England)  and  land  very  costly,  the  difficulties  of  perfect  methods  of 
interment  must  greatly  increase.  Then,  I  believe,  cremation  will  be  a  very 
great  improvement. 

Dr.  Edwin  M.  Snow,  Providence,  E.  I. — In  a  sanitary  point  of  view  alone, 
there  can  be  no  doubt  that,  as  a  rule,  cremation  or  any  other  process  by 
which  the  animal  matter  will  be  most  speedily  and  eff'ectually  destroyed  or 
decomj)osed,  is  better  than  interment.  But  the  possible  danger  from  inter- 
ment is  not  necessarily  connected  with  it,  but  more  generally  arises  from 
neglect  or  abuse  in  its  j)ractice. 

Prof.  E.  C.  Kedzie,  Lansing,  Mich. — To-day  I  gathered  a  specimen  of  well- 
waiter,  near  the  Lansing  city  cemetery,  and  the  brief  examination  I  have 
already  given  it,  shows  the  presence  of  large  amounts  of  chlorides  and 
nitrates,  a  sensible  amount  of  nitrites,  and  very  distinct  traces  of  phosphates. 

Dr.  Chas.  M.  Ellis,  Member  State  Board  of  Health,  ElMon,  Md. — I  believe 
that,  with  a  careful  selection  of  localities,  removed  but  not  remote  from 
centres  of  population,  good  drainage  being  secured,  we  have  in  our  present 
system  of  interments  the  best  means  of  disj)08iiig  of  our  dead. 

Dr.  S.  L.  Jepson,  Health  Officer,  Wlieeling,  TV.  Va. — Cremation  is  certainly 
the  best  method  of  disposing  of  the  dead,  provided  nothing  but  the  sanitary 
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bearings  be  taken  into  consideration  ;  and  provided  the  means  of  burning  are 
so  perfected  as  to  be  free  from  sanitary  defects. 

Dr.  MajSTNIng  Simons,  Charleston,  S.  C. — If  interments  be  made  at  a  suit- 
able distance  from  cities  and  towns,  my  impression  is  that,  so  far  as  the 
health  of  communities  is  concerned,  it  is  a  safe  method. 

Dr.  W.  Duncan,  Savannah,  Ga. — ^Whilst  our  Medical  Society  consider  cre- 
mation the  best  method  of  disposing  of  the  dead,  in  a  sanitary  point  of  view, 
they  fail  to  find  an  urgent  necessity  for  it  in  the  less  crowded  and  densely 
populated  cities. 

Dr.  Jerome  Cochran,  Mobile,  Ala. — From  a  sanitary  point  of  view,  while 
I  consider  interment  a  very  good  method  of  disposing  of  the  dead,  I  cannot 
say  that  I  consider  it  the  best  method. 

Dr.  S.  S.  Herrick,  New  Orleans,  La. — I  consider  cremation  the  best  plan 
yet  devised  for  large  cities,  where  suitable  and  sufficient  ground  for  interment 
must  be  sought  at  inconvenient  distances.  As  regards  communities  less 
densely  populated,  I  think  the  matter  has  not  yet  become  mature  enough  for 
discussion. 

Conclusion. 

The  examination  which  we  have  attempted  of  the  relative 
advantages  of  cremation  and  burial,  has,  of  necessity,  been 
imperfectly  performed.  As  regards  cremation,  the  fact  that 
it  has  not  yet  been  practised,  in  a  scientific  manner,  on  this 
side  of  the  Atlantic,  has  made  us  dependent  upon  the  reports 
of  European  experimenters,  of  whom  the  number  has,  as 
yet,  been  small.  As  regards  burial,  although  the  investiga- 
tion has  been  made  as  thoroughly  as  the  limited  time  at  our 
disposal  would  permit,  completeness  having  been  especially 
aimed  at  in  reference  to  the  system  as  at  present  practised  in 
Massachusetts,  yet  the  study  cannot  be  regarded  as  furnish- 
ing positive  results  until  it  has  been  pursued  for  a  much 
longer  time,  by  a  large  number  of  investigators.  This  fur- 
ther investigation  we  earnestly  hope  will  be  generally  under- 
taken. In  the  meantime,  the  present  investigation  has 
yielded  certain  results  which  appear  to  us  sufficiently  definite 
to  be  summed  up  in  the  following  aphorisms  : — 

1.  Pyre  cremation,  as  performed  by.  the  ancients  and  by 
modern  Asiatic  nations,  is  an  incomplete  and  disgusting 
process,  certain  to  load  the  atmosphere  with  noxious  fumes, 
and  not  certain  to  thoroughly  consume  the  organic  portions 
of  the  body. 
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2.  Crematiou,  accomplished  by  means  of  the  Siemens 
furnace,  at  an  enormously  high  temperature,  the  fumes  being 
subjected  to  a  second  combustion,  is  a  complete,  rapid  and 
inexpensive  process,  in  no  way  offensive  to  bystanders,  nor 
liable  to  contaminate  the  general  atmosphere.  Sir  Henry 
Thompson's  first  method,  by  means  of  a  double  reverbera- 
tory  furnace,  is  apparently  almost  as  satisfactory. 

3.  The  three  methods  of  recent  Italian  experimenters  are 
all  unsatisfactory.  The  temperature  attained  by  Bruuetti 
and  PoUi  is  not  suflficiently  high,  while  Gorini's  method, 
although  as  yet  but  imperfectly  tested,  must  obviously  be 
both  inconvenient  and  expensive. 

4.  Burial  in  contracted  spaces  of  ground,  in  the  midst  of 
cities  and  villages,  as  practised  by  all  Christian  nations  from 
very  early  times  until  a  period  comparatively  recent,  and  not 
yet  wholly  discontinued,  has  been  repeatedly  proved  injuri- 
ous to  the  health  of  the  community,  in  proportion  as  such 
spaces  of  ground  are  overcrowded  with  bodies.  This  malign 
influence  is  most  apparent  during  epidemics,  when  the  mor- 
tality in  the  vicinity  of  these  burial-grounds  has  been  fre- 
quently observed  to  be  excessive. 

5.  Extra-mural  interment,  with  regulations  for  the  pre- 
vention of  crowding,  as  now  adopted  by  all  of  the  largest 
cities  of  Europe  and  America,  and  very  generally  in  smaller 
places,  prevents,  by  removing  the  dead  from  the  vicinity  of 
the  living,  any  possible  injury  to  the  public  health.  This 
plan,  also,  by  increasing  the  number  of  public  parks,  is  a 
positive  sanitary  benefit. 

6.  Burial,  as  now  practised  in  Massachusetts,  is  partly 
extra-mural  and  partly  intra-mural.  Regulations  in  regard 
to  the  depth  of  graves,  their  distance  apart,  and  distance  from 
dwellings  and  wells,  are  less  stringeut  than  in  several  Euro- 
pean countries ;  but  boards  of  health  are  empowered  to  pre- 
vent burial-grounds  from  becoming  nuisances.  Any  injury 
to  health,  even  where  the  grounds  are  located  in  the  midst  of 
populous  towns  and  villages,  is  in  this  State  an  almost  unheard 
of  occurrence. 
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7.  In  other  parts  of  the  United  States,  the  same  state  of 
things  exists  as  in  Massachusetts,  with  the  same  general  im- 
munity from  injury.  In  England,  extra-mural  interment  is 
more  general  than  here,  and  the  laws  relating  to  burial  are 
more  strict,  and,  except  perhaps  in  rare  cases  of  infraction 
of  the  laws,  the  public  health  is  not  affected. 

8.  The  occasional  injury  to  health  from  the  proximity  of 
burial-grounds  which  occurs  or  is  likely  to  occur  in  this 
country,  may  easily  be  prevented  by  the  ■  complete  abolition 
of  the  intra-mural  system. 

9.  Cremation^  therefore,  is  an  innovation  not  demanded 
in  this  country,  on  sanitary  grounds;  if,  however,  perfectly 
accomplished,  by  the  best  method  known,  there  is  no  reason 
why  its  adoption  should  not  be  optional  with  all  persons. 

Whether  cremation  or  interment  be  the  means  employed 
for  the  disposal  of  the  dead,  the  process  ought  to  be  regu- 
lated by  state  governments  or  state  boards  of  health.  Should  . 
cremation  be  adopted  to  any  extent  whatever,  a  board  of  in- 
spectors should  be  appointed,  who  shall  see  that  no  unsuitable 
apparatus  is  made  use  of,  and  that  the  operation  is  properly 
conducted.  This  board  should  consist  of  engineers  and 
physicians.  Since  cremation  requires  more  complicated 
apparatus  and  more  operative  skill  than  burial,  it  is  more 
likely  than  the  latter  process  to  be  imperfectly  accomplished. 
The  difficulty  of  consuming  a  human  body  is  very  great,  and 
it  is  improbable  that  it  would  always  be  performed  with  that 
completeness  which  has  been  attained  in  a  few  initial  cases, 
under  the  supervision  of  scientific  men  and  persons  interested 
in  the  success  of  the  project.  The  imperfect  combustion  of 
the  gaseous  products  would  create  a  nuisance  at  least  as  great 
as  any  ill-managed  burial-ground  could  become,  and  there- 
fore constant  vigilance  on  the  part  of  the  inspectors  would  be 
requisite. 

The  precautions  to  insure  the  detection  of  criminal  poison- 
ing would  necessarily  be  very  carefully  taken.  The  appoint- 
ment, as  suggested  by  Sir  Henry  Thompson,  of  officers 
corresponding    to    the    French   ^'  Medecins   Vcrificateurs   des 
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Dechs"  who  should  minutely  examuie  into  the  circumstances 
of  every  death,  would  go  far  toward  accomplishing  this  end ; 
but,  as  it  is  unlikely  that  any  community  can  be  brought  to 
adopt  that  other  suggestion  of  his  "  to  preserve,  in  every 
case  of  death,  the  stomach  and  a  portion  of  one  of  the 
viscera,  say  for  fifteen  or  twenty  years,  or  thereabouts,"  the 
detection  of  poisoning  would  doubtless  be  sometimes  pre- 
vented, the  furnace  standing  to  the  murderer  in  the  relation 
of  "  accessory  after  the  fact." 

But,  since  cremation  has  notyet  come  into  vogue  among 
us,  and  since  the  likelihood  that  it  ever  will  do  so  to  any 
great  extent,  is  at  least  doubtful,  we  are  at  present  more 
directly  concerned  with  the  practice  of  burial  and  the  meas- 
ures by  which  this  may  be  made  innocuous. 

The  incorporation  in  the  statute  law  of  regulations  fixing 
the  depth  of  graves,  the  superficial  area  allotted  to  each, 
and  forbidding  the  use  of  vaults,  unless  the  coffin  be  sepa- 
rately entombed  in  an  air-tight  manner,  would  insure  uni- 
formity throughout  the  State,  and  be  an  improvement  upon 
the  present  plan  of  leaving  the  whole  matter  to  the  hypo- 
thetical wisdom  of  local  boards  of  health,  composed  in  the 
majority  of  towns  of  the  selectmen. 

We  would  also  suggest  the  adoption  of  a  regulation  that 
no  new  cemetery  shall  be  located  within  the  limits  of  any 
city  or  village  ;  that  no  grave  shall  be  dug  within  two  hun 
dred  yards  of  any  dwelling,  or  any  well  used  for  drinking 
purposes ;  and  that  the  perpetuity  of  this  separation  be 
secured  by  requiring  every  cemetery  to  be  surrounded  with 
a  belt  of  land  at  least  two  hundred  yards  in  width  not  used 
for  interments.  The  planting  of  this  belt  with  trees  would 
be  an  additional  safeguard,  by  interposing  a  barrier  to  the 
escape  of  any  unwholesome  miasmata  into  the  neighborhood. 
•  An  additional-  requirement  that  every  cemetery  shall  be 
discontinued  for  burial  purposes  before  it  becomes  unduly 
crowded,  and  shall  never  be  built  upon,  would  effectually 
prevent  the  encroaching  of  cities  upon  them,  which  Sir  Henry 
Thompson  anticipates  will  eventually  make  all  extra-mural 
cemeteries  intra-mural ;  so  that,  as  he  says,  we  are  now  "  laying 
by  poison  for  our  children's  children,  who  will  find  our  remains 
polluting  their  water-sources  when  that  now  distant  plot  is 
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covered,  as  it  will  be,  more  or  less  closely  by  human  dwell- 
ings." 

In  all  cases  where  the  number  of  interments  is  large,  and 
especially  in  times  of  epidemic,  the  free  use  of  disinfectants 
would  be  a  valuable  precaution.  Lime  has  been  largely 
used  for  this  purpose  in  all  parts  of  the  world,  and  has  always 
proved  so  effectual,  that  Baron  Larrey,  in  1870,  advised  its 
use  in  the  fosses  communes,  describing  its  action  as  a  "  slow 
cremation."  Charcoal  has  also  been  found  efficient.  Saw- 
dust saturated  with  chloride  of  zinc,  or  carbolic  acid,  and 
strewn  upon  the  body,  is  preferred  by  Prof.  Parkes.* 
These  agents  retard  decomposition,  while  quicklime  greatly 
accelerates  the  process. 

With  the  adoption  of  such  precautions  as  these,  burial 
would  become  an  absolutely  safe  method.  We  would,  then, 
have  all  great  cities  furnished  with  rural  cemeteries  upon 
their  outskirts,  while  the  old  cemeteries  that  had  originally 
been  in  the  country,  but  at  last,  both  surrounded  by  the 
extension  of  population  and  sufficiently  full,  would  remain 
as  parks,  contributing,  by  their  presence,  to  the  health  and 
beauty  of  the  city.  We  fully  concur  with  Mr.  Holland  in 
the  belief  that  "  it  is  a  glaring  abuse  of  language  to  speak  of 
such  employment  of  land  as  wasted,  for  it  would  be  in  the 
highest  degree  useful ;  and,  the  more  dense  the  population 
becomes,  the  more  evident  and  important  will  that  utility 
become  also."  The  objection  to  this  plan,  that  it  places  the 
cemeteries  at  too  great  a  distance,  requiring  the  funeral  pro- 
cession to  make  a  long  journey,  at  a  great  expense,  can 
easily  be  overcome  by  the  use  of  special  railway  trains  for 
funerals.  Railway  transportation  is  already  employed  at 
some  of  the  cemeteries  of  London,  New  York,  Philadelphia, 
Chicago  and  Cincinnati,  and  is  just  being  adopted  on  a  large 
scale  in  connection  with  the  new  Parisian  cemetery  at  Mery 
sur  Oise. 

For  the  use  of  all  persons  in  winter,  and  of  the  very  poor 
at  all  seasons,  houses  of  reception  might  be  permitted  in 
various  parts  of  a  city,  where  remains  may  be  deposited  by 
friends,  and  thence  conveyed  by  night,  by  a  corps  of  respou- 

*  Pract.  Hygiene,  p.  446. 
40 
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sible  men,  to  the  cemetery.  This  would  be  but  a  slight 
variation  from  the  present  custom  of  consigning  remains  to 
receiving-tombs  during  the  winter. 

Should  cremation  be  proved  a  sanitary  necessity,  its  adop- 
tion would  doubtless  soon  be  acquiesced  in  by  all  intelligent 
people ;  but,  until  it  is  so  proved,  we  can  see  no  sufficient 
cause  for  changing  the  present  system  of  burial,  which  is 
endeared  to  the  hearts  of  all  Christendom  by  ties  of  religion 
and  sentiment,  and*  which,  as  practised  in  the  rural  ceme- 
teries of  to-day,  is  not,  if  properly  regulated,  open  to  any 
reasonable  objection. 
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de  Steden  en  Kerken  ;  Verhandel  van  het  Genootsch  te  Vlissingen. 
Deel  4,  Bl.  629. 

Thouret.  Rapport  sur  les  Exhumations  du  Cimeti^re  et  de  I'Eglise  des 
S.  S.  Innocens.    Paris,  1789. 

Vicento  Coelho'  de  Scabra  Silva  Telles.  Memoria-  sobre  os  Prejuisos 
Causados  pilas  Sepulturas  dos  Cadaveros  nos  Templos,  e  Me- 
thodo  de  os  Prevenir.    Lisbon,  1800. 

Vicq  d'Azyr.  Essai  sur  les  Lieux  et  les  Dangers  des  Sepultures.  Freely 
translated  from  the  Italian  of  Scipion  Piattoli,  with  remarks  by 
the  translator,  in  CEuvres  de  Vicq  d'Azyr.    Vol.  VI.     1805. 

Villar.  Inhumaciones  en  el  vecinto  de  las  poblaciones.  ["  Gaceta  Med." 
Lima,  1860.    No.  92,  p.  539  ;  No.  94;  p.  2.] 

Von  der  Schadlichkeit  der  Begrabnisse  in  den  Kirchen.  ["  Physical,  u 
Okonom.  Patriot."     Hamburg,  1758.] 

Walker,  Geo.  Alfred.  Gatherings  from  Graveyards,  particularly  those 
of  London.     1839. 

Zerbach.  Abhandlung  von  der  Schadlichkeit  der  Graber  und  Todten- 
griifte  in  den  Kirchen.  ["  Konigsbergischen  Frag,  u  Aug.  Nacli- 
richt."     1755.] 
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Du  Camp,  Maxime.  Les  Cimeti^res  de  Paris,  ["  Revue  des  Deux 
Mondes."    April,  1874.] 

Godwin  W.    Essay  on  Sepulchres. 

Grester  J.    De  Christianorum  Funeribus.    Ingolstadt,  1611. 

Gyraldi,  Lilii  Gregorii,  Ferrariensis.  De  Sepulchris  et  Varii  Ritu 
Libellus.    Basel,  1539. 

Hue,  M.     Chinese  Empire,  1855.    Burial  Customs. 

Madden.    Funeral  Customs. 

Muret,  C.  Sr.     Ceremonies  Funebres  de  Toutes  les  Nations.     Paris,  1679. 

Nicolai,  Johannis.  De  Luctu  Christianorum  seu  de  Ritibus  ad  Sepul- 
turam  Pertinentibus.    Leyden,  1739. 

Orfila  et  Leseur.  Traite  des  Exhumations  Juridiques,  et  considerations 
sur  les  changements  physiques  que  les  cadavres  eprouvent  en  se 
pourissant  dans  la  terre,  dan  I'eau,  dans  les  fosses  d'aisance,  et 
dans  le  fumier.    Paris,  1831. 

Pettigrew,  T.  J.    Chi'onicles  of  the  Tombs.    London,  1857. 

Plaz,  Geo.  Christ.  De  Religione  Sepulchrorum,  Diss,  inaug.  Leipzig, 
1725. 

Spelman,  Sir  Henry.    De  Sepultura.    In  his  works.    London,  1723. 

Spondanus,  H.    Csemeteria  Sacra. 

Statutes,  General,  of  Massachusetts.  Laws  Relative  to  Burials  in  Mass. 
Chap.  28,  §  4,  5,  6,  7,  8,  9,  10,  11.     Chap.  165,  §  39. 

"Williams,  S.  Wells.  The  Middle  Kingdom.  Vol.  11.,  p.  270.  Burial 
Customs. 
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Eeplies  to  our  circulars  have  been  received  from  one  hundred 
and  fifty-five  towns,*  and  many  correspondents  have  probably 
failed  to  answer,  because  they  had  only  negative  information 
to  give.  Their  testimony  as  to  the  "avoidable  causes"  and 
"prevention"  of  diseases  in  their  towns  is  as  in  previous  years  ; 
and  the  importance  of  improvement  in  the  hygienic  conditions 
of  a  large  number  of  dwellings,  even  in  the  smaller  towns  of 
the  State,  must  be  apparent  even  to  the  casual  observer. 

Our  correspondents,  with  not  many  exceptions,  report  that 
an  unusual  degree  of  health  has  prevailed  during  the  past 
year.  There  have  been  extremely  few  deaths  from  small- 
pox ;  typhoid  fever  has  been  in  most  cases  of  a  very  mild 
type,  and  less  common  than  usual ;  and  infantile  diseases 
have  been  less  fatal  than  in  previous  years,  attributable, 
probably,  to  the  absence  of  excessive  heat  during  the  summer 
months. 

Early  in  the  year,  a  severe  epidemic  of  diphtheria  appeared 
in  Eeadsboro'  and  Whitiugham,  Vermont,  in  the  valley  of  the 
Deerfield  River,  and,  at  about  the  same  time,  some  severe 
cases  were  observed  at  Adams,  in  this  State.  From  these 
two  starting  points  the  disease  advanced  slowly  down  the  val- 
ley of  the  Deerfield,  the  towns  of  Florida,  Heath,  Coleraine, 
Greenfield,  Leydeu,  and  Conway  having  sufl'ered  especially. 
Arrived  at  the  Connecticut,  the  epidemic  spread  chiefly  along 
the  Avestern  bank  of  that  river,  visiting  West  Springfield  and 
Holyoke  with  some  severity.  On  the  eastern  bank,  Amherst 
sufl'ered  notably. 

In  the  towns  mentioned  in  the  valley  of  the  Deerfield,  the 
mortality  was  very  great,  in  some  cases  being  as  large  as  thirty 

*  One  hundred  and  fifty-four  were  heard  from  last  year.    It  is  to  be  regretted  that 
our  returns  are  not  more  complete ;  but  we  give  a  summary  of  the  general  health 
of  the  State,  as  far  as  it  could  be  ascertained,  as  possessing  some  interest. 
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per  cent,  of  cases  attacked ;  and  in  one  village  more  than  ten 
per  cent,  of  the  population  suffered  more  or  less  severely. 
In  these  towns  the  mortality  has  been  very  much  greater  than 
from  the  epidemics  which  raged  at  the  same  time  in  New  York, 
in  western  Germany,  in  some  parts  of  France,  and  in  isolated 
towns  in  other  parts  of  our  State.  The  absence  of  other  dis- 
eases during  the  year  was,  in  some  cases,  particularly  noted. 

Of  the  known  elements  in  the  causation  or  propagation  of 
this  disease,  bad  drainage  and  a  saturated  soil  have  often 
seemed  the  chief,  w^hile  generally  bad  hygienic  surroundings 
have  been  the  apparent  indication  for  unusual  severity  in  the 
attacks,  every  single  member  of  large  families  having  suffered 
in  some  cases.  It  is  worthy  of  remark,  that  the  country  flooded 
by  the  Mill  Kiver  disaster  did  not  suffer  especially,  although 
in  the  direct  track  of  the  disease.  In  three  cases,  the  disease 
assumed  a  terribly  malignant  form  in  the  immediate  vicinity 
of  decaying  animal  matter  ;  first,  near  a  slaughter-house  ;  sec- 
ond, near  the  field  where  the  ofliil  was  thrown  ;  and  third,  close 
to  the  shed  for  rendering  tallow.  Some  of  our  correspondents 
speak  of  the  comparative  immunity  of  the  lower  classes  of  for- 
eigners from  the  zymotic  diseases,  although  often  living  in 
most  filthy  condition.  When  such  is  proved  to  be  the  fact,  it 
may  be  explained  by  the  great  infant  mortality  amongst  them, 
acting  like  the  exposure  of  the  Sjoartan  infants,  and  securijig 
the  survival  of  only  the  strongest. 

In  the  southern  part  of  Berkshire  County,  and  also  in  a  few 
towns  on  the  eastern  side  of  Worcester  County,  typhoid  fever 
and  scarlet  fever  prevailed.  With  those  exceptions  already 
mentioned,  our  correspondents  from  the  middle  and  western 
parts  of  the  State  report  general  and  unusual  freedom  from 
sickness. 

In  Essex  and  Suffolk  counties,  and  in  the  eastern  portions 
of  Middlesex  and  Norfolk,  there  have  been  reported  some- 
what more  than  the  usual  amount  of  disease  of  the  respira- 
tory organs.  In  many  places,  there  have  been  severe  epidem- 
ics of  scarlet  fever  and  measles,  and  a  few  cases  of  diphtheria, 
generally  mild. 

In  New  Bedford,  and  its  adjacent  town  of  Dartmouth,  there 
has  been  a  severe  epidemic  of  diphtheria,  about  one-third  of 
the  cases  having  proved  fatal.     In  Seekonk,  and  the  adjacent 
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towns  of  Pawtucket  and  Attleborough,  scarlet  fever  in  a  severe 
form,  and  typhoid  fever,  prevailed.  AVe  think  our  correspond- 
ent is  fully  justified,  from  his  own  observations  and  from  other 
evidence,  in  tracing  a  connection  between  severe  forms  of 
scarlet  fever  and  the  vicinity  of  decomposing  animal  matter, 
especially  when  the  air  is  saturated  with  it  from  rendering 
establishments.  With  these  exceptions,  the  health  of  Bristol 
County  has  been  remarkably  good. 

From  every  town  in  Plymouth,  Barnstable  and  Dukes 
conntics,  and  from  Nantucket,  our  correspondents,  when 
heard  from,  have  reported  general  good  health,  and  no  pre- 
vailing epidemic  for  any  part  of  the  year. 

From  many  towns  we  have  received  statements  as  to  the 
filthy  condition  of  their  slaughter-houses.  Generally  speak- 
ing, our  correspondents  think  that  meat  sold  in  their  markets 
is  in  good  condition,  although,  in  those  towns  which  are  sup- 
plied with  cattle  by  rail,  they  think  that  there  is  avoidable 
suflfering  inflicted  on  the  animals,  to  the  detriment  of  their 
flesh  as  food. 

The  great  annoyance  and  often  serious  injury  to  the  sick 
from  steam-whistles,  have  in  many  cases  been  complained  of. 

From  Boston,  East  Boston,  Holyoke,  Amherst,  Charlestown, 
Natick,  Salem,  Wakefield  and  Worcester,  we  have  received 
suffofestive  statements  in  rcsrard  to  sewerage  and  drainage. 

As  regards  the  unknown  elements  in  the  causation  and  prop- 
agation of  the  zymotic  diseases,  no  new  evidence  is  given. 
In  the  light  of  predisposing  cause,  during  the  prevalence  of 
an  epidemic,  may  be  considered  the  occupancy  of  .dwellings 
while  the  plaster  is  still  moist  (Seekonk  and  Conway). 

Our  correspondents  call  attention  to  the  comparatively 
greater  mortality  in  infants  fed  with  any  kind  of  artificial 
food. 

From  Somerville  and  Charlestown,  are  some  interesting 
facts  whh  regard  to  "Miller's  River." 

The  population  and  death-rate  of  the  cities  and  towns  for 
1874  are  given  where  it  has  been  possible  to  obtain  them; 
and  the  tables  of  mortality  will  be  of  some  interest.* 

Those  communications  designated  by  an  asterisk  are  from 
other  than  regular  correspondents. 

*  See  page  332  and  also  page  3G1. 
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Estimated  Population  and  Death-Rate  for  each  IfiOO  Inhabitants^ 
in  Cities  and  Towns  with  a  Population  of  5fi00  or  over  {as  far 
as  they  could  he  ascertained),  for  the  year  1874. 


Estimated 

Deaths 

Estimated 

Deaths 

CITY  OR  TOWN. 

CITY  OR  TOWN. 

Population. 

per  1000. 

Population. 

per  1000. 

Boston, 

331,000 

23.60 

Woburn,     . 

9,600 

16.26 

Worcester,  . 

60,000 

20.46 

Maiden, 

9,300 

16  12 

Lowell, 

49,000 

24.12 

Peabody,     . 

8,000 

16.88 

Cambridge, 

48,000 

24.56 

Marblehead, 

7,500 

16.00 

Fall  River,  . 

44,000 

26.75 

Brookline,  . 

7,300 

15  49 

Springfield, . 

33,000 

18.33 

Westfield,  . 

7,000 

19.28 

Lawrence,    . 

33,000 

23.45 

Natick, 

7,000 

20.00 

Lynn, 

■    31,000 

20.45 

Plymouth,  . 

6,500 

20.92 

Salem, 

26,000 

19.00 

Clinton, 

6,500 

15.09 

New  Bedford, 

25,000 

21.36 

IMedford,     . 

6,350 

18.89 

Chelsea, 

21,000 

17.61 

Hyde  Park, 

6,200 

20.96 

Taunton, 

21,000 

16.52 

Wakefield,  . 

6,000 

20.50 

Somerville, 

20,000 

24.20 

Southbridge, 

6,000 

16.00 

Gloucester, 

17,000 

21.94* 

Abington,    . 

6,000 

18.66 

Holjoke, 

15,000 

23.26 

Andover,     . 

6,000 

14.33 

Haverhill,    . 

14,000 

17.50 

Leominster, 

6,500 

13.63 

Fitchlnirg,    . 

13,000 

13.84 

Framingham, 

5,600 

12.36 

Newi)urvport, 

13,000 

19  15 

Webster,     . 

6,300 

17.17 

Pittsfield,      . 

12,500 

20.13 

Dedham,     . 

5,000 

16,04 

North  Adams, 

12,000 

23.08 

Millbury,     . 

6,000 

16.04 

We_ymout]i, 

11,500 

12.17 

Provincetown,    . 

5,000 

16.02 

Northampton, 

11,000 

23.00 

Spencer, 

5,000 

16.00 

Chicopee,     , 

10,500 

22.47 

Stoneham,  , 

5,000 

15.04 

Waltham,     . 

10,000 

15.20 

Watertown, 

5,000 

17.04 

N.  Bridgewater,  . 

10,000 

16.00 

Danvers,     . 

5,000 

20.04 

Milford, 

9,800 

21.02 

*  Of  these, 
be  17.94. 


8,  or  18.21  per  cent.,  were  lost  at  sea;  excluding  these,  the  death-rate  would 


Alford. — 500 — 16. — Typhoid  fever  has  been  unusually  fatal  and  whooping- 
cough  very  severe,  with  a  considerable  loss  of  life  among  young  children. 
The  causes  lie  perhai^s,  in  some  cases,  in  bad  sewerage. 

Amherst. — 4,035 — 17.84. — There  has  been  very  little  severe  sickness  during 
the  year.  An  epidemic  of  roseola  in  the  spring,  simulating  very  closely  both 
rubeola  and  scarlatina,  dysentery  (mostly  localized),  rather  less  than  the 
usual  amount  of  disease  of  the  respiratory  organs,  and  typhoid  fever,  have 
been  the  diseases  most  prevalent.  Typhoid  fever  began  early,  and  still 
prevails ;  the  number  of  cases  having  increased  quite  markedly  within  a 
number  of  weeks.  There  have  been  also  a  few  mild  cases  of  diphtheria. 
Typhoid  fever  has  prevailed  in  various  parts  of  the  town,  and  in  some  of  the 
most  healthy  localities.  The  localized  cases  of  dysentery  were  undoubtedly 
caused  by  drinking-water  shown  by  analysis  to  contain  organic  matter. 
This  town  is  indeed  "  beautiful  for  situation,"  but  can  never  hoi^e  to  attain 
cleanliness,  until  it  ceases  to  drink  in  impurities  from  its  old  long-used  wells, 
and,  by  some  system  of  sewerage,  washes  out  the  filth  from  its  midst. 
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Andover. — 6,000 — 14.33. — There  lias  been  no  form  of  disease  especially 
prevalent  this  year.  Cousumj)tion  is  always  here,  but  no  more  in  this  than 
in  other  years. 

Arlington. — 3,500 — 21.71. — We  have  had  an  unnstial  number  of  cases  of 
typhoid  fever. 

Aslihirnham. — 2,300 — 15.21. — Tyi^hoid  fever  has  been  specially  prevalent, 
due  to  imperfect  di-ainage. 

Ashland. — 2,100 — 21.9. — I  have  had  ten  cases  of  typhoid  fever  during  the 
last  three  mouths  ;  only  two  of  them  I  considered  dangerously  sick  ;  the  other 
cases  were  marked  by  peculiar  mildness  of  symptoms.  One  patient,  a  boy 
■  of  fifteen,  was  confined  to  his  bed  only  nine  days,  and  three  others  were  sick 
in  the  same  family  with  the  same  disease.  I  attended  four  patients  of  these 
ten  in  one  other  family.  These  cases  all  pursued  a'  mild  course.  The  father 
was  taken  sick  first.  'He  was  in  the  habit  of  going  to  Boston  once  a  week  to 
market  vegetables,  and  might  have  caught  the  disease  there.  They  lived 
in  a  farm-house  in  the  near  neighborhood  of  extensive  woodlands.  The 
immediate  sanitary  surroundings  of  this  place  were  no  worse  than  in  the 
common  run  of  farm  establishments.  The  barn  and  pigsti-es  were  sis  rods 
from  the  house.  An  open  sinlc-drain,  with  its  water  strikmg  into  the  ground, 
ten  feet  from  the  house,  and  a  privy,  forty  feet  from  the  house,  were  in 
a  neglected  condition.  Drinking-water  all  right.  In  the  other  hoiise,  a  pig- 
pen is  twenty-five  feet  from  the  house,  a  privy  is  at  the  same  distance,  and 
neglected,  as  usual;  and  the  sink-spout  water  strikes  into  the  ground  just 
outside  of  the  house.  Their  driuking-water  they  get  from  one  of  their 
neighbors,  and  it  is  all  right.  The  first  one  who  was  taken  sick  in  this 
family  was  a  little  girl  of  seven  years,  who,  for  a  long  time,  had  never  been 
fiom  home  anywhere  but  to  school,  and  there  had  been  no  other  case  of  the 
disease  in  that  vicinity.  In  these  cases,  diarrhoea  requiring  medical  inter- 
ference occurred  three  times,  and  the  bowels  were  almost  regular,  or 
approaching  constipation,  in  four  cases.  One  boy  had  a  pulse-rate  of  44, 
and  his  brother  one  of  48,  during  early  convalescence.  Lead-poisoning  has 
been  a  not  unfrequent  disease  in  this  town  during  the  last  six  years.  I  have 
seen  sixteen  cases  in  a  population  of  2,500.  The  means  of  introduction  to 
the  system  were  as  follows : — In  A  and  his  wife,  through  lead  water-pipes. 
In  B,  once  from  lead  water-pipes,  and  again  from  using  a  lead  faucet  in  his 
cider  barrel.  In  C,  D,  E,  F,  G,  and  H,  fi'om  water  which  passed  through 
lead  pipe.  In  I,  from  an  aqueduct  about  450  feet  long.  lu  K,  L,  M,  from 
cider  drawn  through  a  lead  pipe  in  a  saloon.  In  N,  from  ale  drawn  tlii'ough 
a  lead  pipe.  In  0  and  P,  fi'om  small  beer  drawn  through  lead  pipe  in  a 
saloon.  I  have  had  other  cases  where  patients  had  obscure,  indefinite  ail- 
ments, Avhich  I  suspected  to  be  due  to  lead. 

Ashhy. — 1,000 — 11. — The  sanitary  condition  of  this  town,  the  past  year,  has 
been  good.  No  deaths  during  the  first  six  months,  and  mortality  light  for 
the  remaining  i^art  of  the  year.  Only  two  cases  of  typhoid  fever  have 
occurred. 

Athol. — 4,500 — 10.6G — The  i^ast  year  has  been  very  healthy  and  free  from 
epidemics.  There  has  been  a  tendency  to  chills  and  fever,  closely  resem- 
bling intermittent ;  the  period  of  febrile  action  short,  and  followed  by  a 
sweating  stage. 
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Attteboroufjli. — Scarlatina  prevailed  last  spring,  and  typhoid  fever  during 
the  autumn.  On  account  of  manufactories,  an  unusual  proportion  of  oux 
inhabitants  are  between  the  ages  of  fifteen  and  thirty-five,  among  whom, 
typhoid  fever  exists. 

BarnstcMe. — 4,800 — 12.50. — No  diseases  especially  prevalent. 

Beclcet. — 1,347 — 15.5. — A  malignant  form  of  scarlatina  broke  out  here  last 
spring,  and  was  so  fatal  among  children  as  to  cause  death  in  a  few  days, 
and,  in  some  cases,  iu  a  few  hours.  Among  adults,  it  generally  ended  in 
recovery.  Diphtheria  has  been  very  severe  in  towns  near  here,  and  very  fatal, 
but  only  slight  here. 

Belmont. — No  severe  epidemics. 

Berldey. — 750 — 13.40. — The  diseases  which  I  have  met  for  several  years 
have  seemed  to  me  to  assume  more  of  a  bilious  nature  than  formerly.  Per- 
haps diet  and  regimen  may  be  causes  to  some  extent. 

Boston. — The  mortality  returns,  for  1874,  indicate  a  decided  improvement 
in  the  general  health  of  the  city  over  that  of  the  two  preceding  years.  There 
has  been  no  prevailing  epidemic,  and  the  deaths  from  phthisis,  as  well  as 
from  miasmatic  diseases,  fall  below  those  of  1873,  A  death  rate  of  2.76  per 
cent.,  excluding  the  mortality  from  small  pox,  as  shown  by  the  tables  for 
1872  and  1873,  and  also  excluding  in  the  estimate  the  statistics  of  the  three 
recently  annexed  towns,  had  declined  to  2.42,  a  ratio  below  the  average  for 
five  years,  as  shown  by  the  following  table  of  the  comparative  mortality  of 
Boston  for  those  years  : — 


Estimated 

Exclusive  op  Deaths  feom 

Population, 

Small-Pox 

(exclusive  of 
W.  Koxbury, 

Mortality. 

Per  cent. 

YEARS. 

Average 

Brighton  and 
Cliarlestown). 

Mortality. 

Per  cent. 

Mortality 
for  5  years. 

1870,       . 

250,576 

6,098 

2.43 

6,098 

2.43 

\ 

1871,       . 

258,041 

5,888 

2.25 

6,888 

2.25 

[    2.59 

1872,       . 

265,782 

8,088 

3.05 

7,270 

2.76 

1873,       . 

273,755 

7,869 

2.84 

7,567 

2.76 

/ 

1874,       . 

281,967 

6,840 

2.42 

6,840 

2.42 

The  wards  in  which  the  highest  death  rate  is  recorded,  as  noted  in  pre- 
vious years,  are  the  2d,  7th  and  15th.  In  these  wards,  the  population  is 
mostly  foreign,  the  streets  are  narrow  and  often  filthy,  and  the  dwellings 
small,  dark  and  badly  ventilated.  The  excessive  mortality  in  the  15th 
ward  from  phthisis  and  miasmatic  diseases  is  fairly  attributable  to  the  foul 
emanations  from  the  low  and  imperfectly  drained  soil  that  has,  for  some 
time  'past,  distinguished  that  precinct,  and  is  suggestive  of  one  of  the 
probable  causes  of  the  high  death  rate  of  the  city  for  the  last  few  years.  In 
their  recent  excellent  report,  the  City  Board  of  Health  dwell  at  considerable 
length,  iu  language  not  to  be  misunderstood,  upon  the  dangers  that  threaten 
the  city  from  this  source,  and  urge  the  great  importance  of  some  cobiplete 
and  comprehensive  system  of  sewerage,  not  unlike  that  now  in  successful 
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operation  in  London,  by  ^rMcli  tlie  sewage  slaall  be  concTiicted  in  properly  con- 
structed channels  to  deep  water.  "  The  whole  system  as  it  now  exists,"  says 
the  report,  "  is  clearly  wrong.  Our  beautiful  city  is  almost  encircled  by  the 
mouths  of  sewers,  discharging  their  contents  into  shoal  water  or  u]5on  flats, 
the  sewer  gases  rendering  the  atmosphere,  for  some  distance  .about  the 
wharves,  dangerous  to  breftthe."  The  Stony-Brook  sewer,  with  its  two  open 
mouths,  and  that  at  the  foot  of  Otter  Street,  in  full  view  of  many  of  tlie 
houses  that  skirt  the  bay,  and  of  the  skaters  and  oarsmen  who  resort  thither 
for  health  or  recreation,  still  pour  forth  their  thousands  of  cubic  feet  daily 
of  the  foulest  sewage-matter,  to  be  deposited  somewhere  in  the  western 
basin,  tainting  alike  air  and  water.  The  termini  of  these  sewers,  in  the 
words  of  the  report,  should  be  forever  hidden  from  sight  and  smell. 

It  remains  to  be  seen  what  measures  the  city  will  adoj)t  to  rid  itself  of 
these  sources  of  discomfort  and  disease.  For  many  years  relief  has  been 
sought  in  vain,  and  it  is  impossible  to  conjecture  how  soon  it  will  come.  In 
the  meantime,  the  penalty  of  this  unpardonable  indifference  and  penny- wise 
policy  falls  upon  those  who  are  helpless  to  avert  it. 

Perhaps  the  most  startling  statement  made  by  the  Health  Board  is  "  that 
there  are  large  neighborhoods  in  the  city  entirely  destitute  of  sewers,  or  of  any  jyroper 
means  of  getting  rid  of  their  vault,  sinJc  or  cesspool  drainage."  The  sentence 
closes  with  the  somewhat  superfluous  clause,  "  and  much  sickness  exists  in 
these  xilaces  in  consequence." 

,  With  these  facts  before  us,  notwithstanding  the  decline  in  the  death  rate, 
in  a  year  unusually  free  from  epidemic  influences,  there  is  still  a  significance 
in  the  words  of  the  City  Eegistrar,  in  his  last  report,  that  the  situation 
"  assumes  a  serious  aspect." 

East  Boston. — 29,550— 18.4t — Since  1870,  there  have  been  great  variations  in 
the  death-rate  of  East  Boston  from  year  to  year.  Between  the  years  1850 
and  1870,  the  death-rate  was  quite  uniform,  seldom  falling  below  19  per  1,000 
inhabitants,  or  rising  above  21.3.  There  were  two  exceptional  years  ob- 
served. In  1855  the  ratio  was  23.6 ;  in  1866  it  fell  to  17.2.  Previous  to  1850, 
the  writer  has  not  been  successful  in  his  efforts  to  find  reliable  statistics. 
The  following  table  will  show  the  number  of  deaths  and  the  ratio  per  1,000 
for  each  of  the  years  included  in  the  table  : — 


DEATHS. 

1870. 

1871. 

I87S. 

1873. 

1874.* 

Population  in  1870,      .        .       25,484 
Ratio  per  l,000,t          .... 
Deaths  from  small-pox, 

513 
20.1 

414 
15.6 

790 
28.6 
25 

610 
21.3 
16 

499 
18.4t 

*  To  December  1  (H  months).  f  Kearly. 

X  The  rate  of  inerease  of  the  population  from  1865  to  1870  wns  4.5  per  cent,  .annually.  It  ha» 
been  assumed  that  it  has  been  4  per  cent,  suioc  1870.  If  the  nnniber  of  deaths  from  Decem- 
ber, 1874,  should  ec^ual  the  average  number  for  each  of  the  preceding  11  mouths,  the  whole 
number  for  the  year  ■will  be  544,  and  the  ratio  as  given  in  the  t.ible. 
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The  cause  of  tliese  great  variations  in  the  death-rate  from  year  to  year  is  a 
subject  of  much  interest  and  imiiortance,  and  should  receive  more  careful 
and  thorough  investigation  than  has  yet  been  given  it.  So  far  as  the  writer 
can  learn,  from  his  own  observation  and  from  inquiry  of  those  who  should 
be  familiar  with  the  facts,  no  local  nuisances  nor  imperfections  in  drainage 
or  ventilation  existed  in  the  ward  in  1872  that  did  not  exist  in  1871  and  pre- 
vious years  ;  and  there  has  been  no  material  change  in  our  drainage,  or  ven- 
tilation of  buildings,  or  nuisances  removed  since  1872.  The  water-supply 
was,  at  times  during  that  year,  very  imj)ure,  and  offensive  to  sight,  taste 
and  smell.  This  fact  led  the  writer  to  look  in  that  direction  for  the  cause  of 
the  great  increase  in  the  mortality  that  year  over  jirevious  years.  From 
1850  to  January  1,  1870,  the  water-supply  of  East  Boston  was  from  Lake 
Cochituate.  Since  the  latter  date,  oux  supply  has  come  from  Mystic  Lake. 
The  first  year  of  the  use  of  Mystic  water,  the  mortality  was  about  the  same 
as  the  average  while  using  the  Cochituate  water.  The  second  year,  the  ratio 
fell  to  15.6, — less  than  any  jirevious  year.  The  third,  it  rose  considerably 
above  any  previous  year,  and  since  that  time  it  has  been  decreasing.  Are 
there  any  peculiarities  connected  with  the  Mystic  water  to  materially  change 
its  quality  from  year  to  year?  Yes,  there  are.  Those  conversant  with 
the  facts  are  aware  that  th&  sewage  of  quite  a  large  number  of  houses,  the 
refuse  of  about  twenty  tanneries,  one  glue  factory  and  one  chemical  manu- 
factory are  discharged  into  the  pond  or  its  tributaries.  The  refuse  from 
the  majority  of  these,  as  well  as  most  of  the  sewage,  is  discharged  into 
brooks,  Avhich,  in  dry  seasons  like  1871,  do  not  flow ;  consequently,  during 
dry  times,  the  most  of  the  sewage  and  refuse  of  the  tanneries  and  other 
mechanical  establishments  are  withheld  from  the  pond  until  heavy  rains 
wash  the  large  accumulations  of  organic  matter  into  it,  to  again  vitiate  its 
waters.  One  of  the  commissioners  of  inland  fisheries,  who  has  resided  in 
Winchester,  near  the  pond,  for  more  than  twenty  years,  has  informed  the 
writer  that  the  water  of  the  upper  part  of  the  pond  became  so  impure,  after 
the  drought  of  1871,  as  to  kill  a  very  large  number  of  fish  that  ventured  up 
the  lake.  He  estimated  the  number  of  dead  fish  he  saw  floating  upon  the 
surface  of  the  lake  at  that  time,  by  millions.  Is  it  not  reasonable  to  suppose 
the  watei',  that  would  destroy  fish  in  such  large  numbers,  would  affect  the 
health  of  those  citizens  who  obtain  their  water-supply  from  that  source  ? 
No  one  can  doubt  that  there  is  danger  to  health  in  using  water  thus  con- 
taminated ;  and  the  danger  will  be  greatly  increased  if  the  street-pipes  are 
allowed  to  remain  filled,  or  nearly  so,  with  sediment,  rich  in  organic  matter, 
during  the  whole  season,  as  ours  were  in  1872.  As  Chelsea,  Charlestown  and 
Somerville  receive  their  water-sui^ply  from  the  same  source,  it  becomes  a 
matter  of  deep  interest  to  learn  whether  their  death-ratios  had  been  subject 
to  equal  variations  with  those  of  East  Boston.  The  following  ratios  of  the 
aggregate  deaths  in  the  three  cities  will  show  that  they  have  not.  For  con- 
venience in  comparing  them,  I  will  repeat  those  of  East  Boston  : — 


1870. 

1871. 

1872. 

1873. 

Chelsea,  Charlestown  and  Somerville,  . 
East  Boston, 

22.01 
20.10 

20.6 
15.6 

2.38 
28.6 

24.8 
21.3 
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Had  our  investigations  stopped  here,  these  negative  results  would  have 
led  to  the  conclusion,  that  the  large  mortality  in  East  Boston  in  1872  could 
not  be  attributable  to  the  impurities  in  our  water.  There  are  other  facts, 
however,  that  are  very  suggestive  and  worthy  of  careful  and  thorough  in- 
vestigation. All  of  those  cities  use  cement  pipes  in  their  streets  for  the  distri- 
bution of  the  water.  They  are  comparatively  new,  none  having  been  in  service 
ten  years,  and  many  of  them  considerably  less.  It  is  claimed  for  them,  that 
crusts  do  not  form  in  them,  and  that  by  use  they  become  hard  and  smooth 
as  glass,  thus  rendering  it  easy  to  remove  all  deposits  from  them  by  flushing. 
The  service-]3ipes  in  East  Boston  are  of  iron,  many  of  which  have  been  in 
use  since  1851.  They  are  much  roughened  by  tubercles  and  crusts  contain- 
ing organic  matter,  thus  rendering  it  impossible  to  cleanse  them.  The  heavy 
rains,  which  followed  the  drought  in  1871,  must  have  washed  a  large  quan- 
tity of  organic  matter,  that  had  accumulated  about  dwellings  and  the 
mechanical  establishments  above  referred  to,  into  the  lake,  and  a  por- 
tion of  it  found  its  way  into  the  water-supply.  In  its  passage  through 
Somerville,  Charlestown  and  Chelsea,  to  reach  East  Boston,  the  strong 
current  would  naturally  prevent  the  deposit  of  organic  matter  to  any 
extent  in  the  mains  of  those  cities,  but  would  carry  it  forward  to  East 
Boston,  which,  being  the  end  of  the  route,  would  lead  to  a  danger- 
ous accumulation  in  the  pipes,  unless  they  were  frequently  flushed.* 
This  was  the  case  in  1872,  when  the  water  was  so  offensive ;  and,  although 
the  attention  of  the  Cochituate  water  board  was  repeatedly  called  to  its  con- 
dition, they  were  not  sufficiently  impressed  with  its  importance  to  do  any- 
thing toward  its  improvement.  In  the  si;>ring  of  1873,  a  large  delegation 
waited  upon  the  board  and  urged  that  immediate  measures  be  taken  to 
improve  our  water.  This  led  to  the  pipes  being  flushed.  The  water  was 
improved,  and  our  death-rate  fell  from  28.6  to  21.3,  while,  as  will  be  observed, 
the  death-rate  of  Charlestown  and  the  other  cities  supplied  from  that 
source  was  increased.  This  year  our  water  has  been  watched  with  greater 
care  than  it  was  last,  and  our  death-rate  still  farther  reduced.  A  table  giv- 
ing the  number  of  deaths  from  each  of  the  zymotic  diseases  for  each  year, 
and  extending  over  a  series  of  years,  would  be  instructive  in  the  study  of 
this  subjept,  but  I  have  not  found  the  time  to  prepare  one.t  The  writer  has, 
however,  to  satisfy  himself  as  to  whether  his  observation  that  sickness  in  the 
ward  was  not  localized  were  correct,  and  also  to  learn  whether  change  in 
the  water-supply  was  attended  with  an  increase  of  typhoid  fever,  caused  a 
copy  to  be  taken  from  the  records  of  all  the  deaths  in  Boston  from  that  dis- 
ease from  1867  to  1873,  inclusive,  with  date,  number  and  street  where  each 
occuiTcd.  From  this  he  finds  that  the  number  of  deaths  from  that  disease 
in  East  Boston  was — 


*  With  the  exception  of  East  Boston,  the  Mystic  water- works  are  under  the  supervision  of 
the  Mystic  water  board.  The  writer  is  informed  that  the  pipes  under  their  charge  were 
flushed  early  in  the  year  1872,  while  ours  were  not.  May  this  not  account  for  the  discrepancy 
in  the  reports  coming  from  Charlestown  and  East  Boston  as  to  the  condition  of  the  water  that 
year,  and  also  in  part  for  the  difference  in  their  death-rates? 

1 1  am  glad  to  learn  that  the  Registrar  proposes  to  tabulate  all  the  zymotic  diseases  by 
wards,  in  his  future  reports.    This  will  greatly  facilitate  future  investigations. 

43 


338 


STATE  BOARD  OF  HEALTH. 


[Jan. 


CocHiTPATE  "Water  Used. 


Mtstic  'Watbr  Used. 


1867, 
1868, 
1869, 


14 
17 
19 


1870, 
1871, 

1872, 
1873, 


24 
19 
24 
31 


These  figures  show  that  there  has  been  an  increase  of  the  disease  since  the 
change  in  the  water-supply.  The  statistics  also  prove  that  this  disease  has 
not  been  localized,  but  pretty  evenly  distributed  over  the  ward.  More  of 
the  deaths  occurred,  however,  upon  the  lowlands  than  upon  the  highlands, 
where  the  drainage  is  apparently  good,  though  the  diiference  is  not  so  great 
as  was  expected.  Diseases  of  the  bowels  were  quite  prevalent  here  in  1872. 
It  is  to  be  regretted  that  accurate  statistics  cannot  be  given  of  those  dying 
from  these  diseases,  as  accuracy  in  such  investigations  is  of  the  utmost 
importance.  That  the  Mystic  water,  at  times  at  least,  has  an  unfavorable 
influence  upon  the  digestive  organs,  the  writer  does  not  doubt,  as  he  has 
several  patients  under  his  charge  upon  whom  one  draught  of  it  is  frequently 
sufficient  to  bring  on  an  attack  of  diarrhoea.  A  discontinuance  of  the  use  of 
Mystic  water,  unless  it  has  been  boiled,  is  sufficient  with  many  to  relieve 
derangement  of  the  digestive  organs,  and  to  remove  functional  disturbance 
of  the  kidneys.  The  proposition  to  divert  the  sewage  and  refuse  of  the 
various  mechanical  establishments  from  the  pond  by  means  of  proper  sewers 
is  the  true  policy,  and  it  is  to  be  hoped  that  the  work  will  be  commenced  in 
the  early  spring,  and  be  completed  without  unnecessary  delay.  This  done, 
and  the  original  purity  of  the  Mystic  waters  maintained,  they  will  prove,  it 
is  believed,  very  desirable  for  domestic  use,  and  a  valuable  acquisition  to 
the  city.  If  East  Boston  can  present  a  death-rate  of  15.6  in  1871  and  of  18.4 
in  1874,  when  only  a  i>ortion  of  the  very  objectionable  organic  matter  above 
described  is  withheld  for  a  part  of  the  season  from  her  water-supply,  she 
may  confidently  hope  to  present  a  better  record  when  allis  diverted  from  it, 
and  the  distribution-pipes  kej)t  as  carefully  cleaned,  as  the  above  facts 
clearly  suggest  as  being  so  essential  to  the  preservation  of  the  public  health. 

JBrighton.-<— 6,100 — 16.88. — I  have  had  thirty-seven  cases  of  typhoid  fever 
in  my  practice  during  the  past  year.  The  causes  are  the  improper  construc- 
tion of  privy  and  cesspool  vaults  and  a  dry  season,. the  latter  favoring  the 
passage  of  surface-water  to  wells  in  close  proximity,  in  which  the  water 
was  low. 

Out  of  twenty-three  persons  who  tried  the  'blood-cure*  fifteen  were  females ; 
more  than  two-thirds.  The  majority  were  bom  in  the  United  States.  All 
but  two  were  between  the  ages  of  twenty  and  fifty ;  about  one-half  were 
manied.  Of  the  diseases,  one-half  suffered  from  disease  of  the  lungs; 
anemia  and  general  debility  come  next;  dysj)epsia,  nervous  debility  and 
spinal  trouble  constitute  the  remainder.  All  could  be  classed  as  chronic,  the 
patients  having  suffered  from  sis  months  to  ten  years  and  upwards.  Blood 
has  been  taken  in  quantities  varying  from  one  to  eight  ounces,  over  a  period 

*  These  investigations  were  begun  at  the  abattoir  late  in  the  summer,  after  the  cool  weather 
had  driven  away  most  of  the  patients;  but  it  is  hoped  that  they  will  be  completed  another 
year. 
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from  a  single  day  to  six  and  nine  months,  and,  in  most  instances,  daily.  As 
to  taste,  we  find  as  many  different  opinions  as  there  were  individuals,  nearly. 
Five  likened  the  taste  to  that  of  new  milk.  In  most  instances  where  diar- 
rhoea followed  its  use,  it  was  in  those  diseases  where  we  should  naturally 
look  for  trouble  in  the  bowels,  and,  besides,  it  invariably  followed  large 
draughts.  In  nearly  all  the  cases,  the  faeces  were  dark.  In  two  instances, 
there  was  urticaria.  In  twelve  instances,  there  was  an  actual  gain  in 
weight,  in  one  there  was  a  loss,  in  ten  nothing  was  said  as  to  gain  or  loss. 
In  the  single  case  where  the  patient  lost,  she  still  claimed  to  be  "  feeling 
stronger."  All  but  sis,  almost  three-fourths,  claimed  to  have  been  improved 
by  the  use  of  the  blood.  One  was  certainly  injured  thereby,  having  not 
wholly  recovered  from  ulcer  of  the  stomach.  All  but  one  of  the  six  suffered 
from  derangement  of  the  bowels  "in  the  form  of  diarrhoea,  that  one  was 
completely  covered  with  urticaria.  Four  of  the  six  were  far  advanced  in 
phthisis ;  one  died  while  on  "  blood  diet,"  another  lived  but  a  short  time 
after  she  discontinued  its  use.  Of  anemia,  there  were  three  evidently  well- 
marked  cases,  in  all  of  which  the  persons  expressed  themselves  as  much 
improved,  as  did  also  those  suifering  from  general  and  nervous  debility, 
which  come  under  a  single  class,  perhaps.  Of  twelve  suifering  from  lung 
trouble,  four  were  obliged  to  give  it  up  ;  the  remaining  eight  expressed  them- 
selves as  feeling  stronger,  and  they  had  gained  in  weight.  So  far,  then,  as 
those  few  cases  go,  it  would  appear  that  blood  taken  into  the  stomach  does 
not  act  as  a  specific  in  any  form  of  disease.  As  food,  it  is  of  great  value 
oftentimes.  All  those  suifering  from  anemia  with  whom  I  conversed  were 
unable  to  take  iron  in  any  form.  '  In  one  instance,  the  improvement  was  very 
great,  and  nothing  but  blood  was  taken.  The  report  as  to  taste  would  lead  one 
to  infer  that  it  (the  taste)  was  no  barrier  against  taking  the  blood.  The 
idea  of  drinking  fresh  blood  is  the  main  thing  to  overcome.  When  there  was 
diarrhoea,  I  tried  to  have  them  defibrinate  the  blood,  and  one  of  them  agreed 
to,  but  I  never  heard  from  him  again ;  others  would  not  consent  to  continue 
its  use.  That  so  many  gained  in  weight,  is  of  considerable  value ;  in  most, 
if  not  all  the  cases,  they  were  suffering  directly  from  inanition. 

[Our  correspondent  incloses  a  statement  from  another  physician  practis- 
ing in  Brighton,  as  follows  : — ] 

(*)  I  have  had  fourteen  cases  of  typical  typhoid  fever.  Six  occurred  under 
circumstances  which  seemed  to  i)oint  directly  to  a  local  cause.  They  were 
in  one  house  and  attacked  members  of  the  same  family.  At  the  door  of  the 
house  was  a  heap  of  filth,  ashes,  slops  and  human  excreta,  continually 
kept  moist  by  daily  additions  of  filthy  liquids. 

As  several  other  families  used  water  from  the  same  well  with  this  family 
and  were  not  affected,  I  concluded  that  it  was  free  from  deleterious  sub- 
stances. 

.These  patients  seemed  so  habituated  to  their  surroundings,  that  the  fever 
seemed  to  produce  less  effect,  and  was  of  a  milder  type  than  those  cases 
occurring  in  families  whose  circumstances  allowed  them  every  comfort. 

Brimfield. — 1,289 — 6.20 — It  has  been  a  remarkably  healthy  year  in  this 
town ;  not  more  than  one-half  the  usual  amount  of  sickness.  I  have  had 
nearly  every  year  a  generous  number  of  tyi>hoid  fever  patients,  but  this 
year  has  been  an  exception. 

Charlesfown. — 32,800 — 21.12. — (")  Tlie  following  facts  in  regard  to  the 
subject  (i.  c,  the  bad  smells  comx>lained  of  in  the  city)  arc,  I  think,  un- 
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disputed ;  first,  that  the  odor  in  question  is  seldom  complained  of  or  noticed 
in  the  daytime,  except  by  persons  passing  near  the  Mill  Pond  or  Miller's 
Eiver ;  second,  that  it  is  generally  noticeable  after  sunset,  at  ■  low  baro- 
metric pressure  of  the  atmosphere,  and  when  the  air  is  dense  and  muggy ; 
and  third,  that  few  complaints  concerning  it  have  ever  been  made  in 
cold  weather.  This  last  fact  has  an  important  bearing  upon  the  ques- 
tion as  to  whether  slaughter-houses  are  the  sole  cause  of  the  nuisance. 
Upon  this  question,  I  desire  to  state  the  following  facts,  which  have 
come  •  within  my  own  experience.  For  the  past  fourteen  years,  my  pro- 
fessional duties  have  called  me  out  a  great  deal  in  the  night-time,  and 
at  all  hours  of  the  night.  The  bad  smell,  of  which  so  much  complaint 
has  been  made  during  the  past  three  years,  is  nothing  new,  for  I  have 
noticed  it  and  observed  its  peculiarities  for  the  last  twelve  years  or 
more,  though  not  to  so  great  a  degree  formerly  as  at  present.  My  house 
stands  at  the  corner  of  Main  and  Green  Streets,  in  the  Charlestown  district 
of  Boston,  nearly  on  a  level  with  the  plain  which  extends  from  Main  Street 
to  West  Newton.  This  plain  contains  many  thousand  acres.  A  considerable 
portion  of  it  is  densely  populated  ;  other  parts  ai-e  now  occupied  as  tanneries 
and  various  kinds  of  manufacturing  establishments,  while  other  parts  still,  are 
covered  with  stagnant  water,  and  open  basins  containing  the  deposits  from 
sewers,  and  all  manner  of  filth,  from  which  the  vilest  odors  are  emitted. 
The  hot  rays  of  the  sun,  during  the  day,  fall  upon  these  open  flats  and 
stagnant  waters,  heating  them  to  such  a  degree,  that  they  exhale  these 
odious  gases,  but  the  atmosphere  dilutes  and  dissipates  them,  so  that  they 
are  not  noticed.  But,  after  sundown,  a  rapid  condensation  of  moisture  from 
these  places,  forms  a  dense,  damp  atmosphere,  which  hangs  over  all  this 
flat  territory,  rising  to  varying  heights,  according  to  the  density  of  the  air. 
A  fog-bank,  as  it  were,  is  formed,  holding  in  solution,  and  retaining  by  its 
cohesive  particles,  all  the  gases  and  nauseous  emanations  which  rise  from 
tanneries,  from  Mill  Pond,  and  open  sewers,  and  in  fact  from  every  other 
source  which  emits  the  most  unpleasant  odor.  This  state  of  the  atmosjihere, 
I  have  frequently  noticed,  in  going  from  my  house  to  the  top  of  Bunker  Hill. 
The  first  breath  of  pure  air  is  easily  recognized  as  one  emerges  from  this 
fog-bank.  These  gases,  which  are  held  down  by  this  dense  moisture,  are 
cumulative,  and  are,  therefore,  more  intense  in  the  latter  parts  of  the  night ; 
and,  towards  morning,  a  breeze  springs  up  from  the  south-west  or  west,  and 
wafts  this  fog-bank,  freighted  with  its  noisome  gases,  over  our  city,  filling 
our  houses,  for  half  an  hour  or  more,  with  its  moist,  intolerable  odor.  This 
I  believe  to  be  the  true  cause  of  our  complaint.  To  remove  one  pork  manu- 
factory, would  be  removing  but  a  tithe  of  that  cause.  To  ascertain  the 
whole  cause,  we  must  look  to  the  tanneries  along  Canal  Street,  in  Charles- 
.  town,  the  Mill  Pond,  the  op-en  sewers  near  the  prison.  Miller's  Eiver,  and,  in 
short,  to  all  the  collections  of  filth  between  Charlestown  and  Brighton.  The 
trouble  has  been  greatly  aggravated,  during  the  last  few  years,  by  the 
introduction  of  Mystio  water  into  Charlestown  and  Somerville.  Before  this 
occurred,  the  out-houses  in  these  places  were  properly  emptied  and  the 
contents  taken  £vway  ;  but  now  nearly  every  house  has  a  water-closet,  the 
contents  of  which  are  carried  into  the  sewers,  and  thence  discharged  into 
open  basins,  or  deposited  on  the  flats,  and  there  allowed  to  remain.  To  effect 
a  remedy  which  shall  be  of  any  avail,  the  flats  alluded  to  should  be  filled, 
iihe  system  of  sewerage  reformed,  so  that  the  contents  thereof  may  be  dis- 
charged in  deep  water,  and  all  the  establishments  which  can  be  proved  to 
^contribute  perceptibly  to  the  annoyance,  be  treated  alike,  and  alike  removed. 
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Chelsea. — 21,000 — 17.61. — I  think  that  in  our  city,  for  the  past  year,  there 
has  been  less  acute  disease  or  sickness  of  any  kind  than  for  the  year 
previous.  Our  city  government  has  been  doing  considerable  (not  all  that 
could  be  wished)  within  the  present  year  to  improve  our  drainage,  and  have 
filled  up  places  on  the  marshy  land  in  order  to  get  rid  of  stagnant  water.  I 
also  think  the  plentiful  supply  of  water  contributes  towards  diminishing 
sickness. 

Clinton. — 6,500 — 15.07. — Dysentery  prevailed  during  August  and  Septem- 
ber.   Many  cases  were  long  in  their  duration  and  of  a  typhoid  character. 

Coleraine.— ^1,750 — 22.85. — Scarlet  fever  and  diphtheria  have  prevailed  to  a 
considerable  extent,  and  in  a  malignant  form.  I  think  that  this  has  been 
in  a  measure  owing  to  the  state  of  the  atmosphere,  as  they  have  not 
occurred  so  generally  when  fair  weather  was  prevailing.  Diphtheria  was 
most  fatal  in  two  opposite  sections  of  the  town.  In  the  first,  the  people 
lived  on  a  high  hill,  had  been  using  swamp-ivater  for  culinary  imrposes,  and  were 
generally  very  filthy.  In  the  second  section,  the  people  were  living  on  the 
ianlc  of  Gh-een  River,  but  I  could  ascertain  no  special  cause  for  the  outbreak 
and  severity  of  the  disease. 

Conway. — 1,400 — 27.85. — Conway  lies  west  of  the  Connecticut  Eiver,  is  one 
of  the  second  tier  of  towns,  and  is  very  hilly  and  dry,  having  no  marsh  land 
or  swamps  within  its  limits.  A  rapidly-running  mill-stream  coyrses  through 
the  town,  on  the  banks  of  which  are  located  one  woollen-mill  and  two  cotton- 
mills,  which,  with  other  kinds  of  business  carried  on,  give  support  to  a 
population  of,  perhaps,  in  the  village,  from  four  to  five  hundred  inhabitants. 

The  year  just  past,  had  been  unusually  healthy;  less  than  the  usual 
average  of  deaths  having  occurred,  previous  to  October.  Keports  had 
reached  us  of  the  prevalence  of  diphtheria  in  a  number  of  towns  at  some 
distance  to  the  north  and  west  of  us,  in  the  towns  of  Eeadsborough,  Whit- 
ingham,  Coleraiue,  Leyden  and  Greenfield,  when  suddenly,  and  quite 
•unexpectedly,  about  the  middle  of  October,  three  children,  in  as  many 
different  families,  living  at  a  distance  of  half  a  mile  from  each  other,  and 
having  had  no  particular  communication  with  each  other,  were  almost 
simultaneously  attacked  with  a  very  malignant  form  of  the  disease,  mani- 
festing itself  in  severe  inflammation  of  the  tonsils,  and  of  the  parotid  and 
sublingual  glands,  followed  very  soon  with  the  white  membranous  exuda- 
tion, covering  the  tonsils,  fauces  and  palate,  and  often  extending  into  the 
nares.  The  first  death  occurred  in  a  girl  ten  years  of  age,  and  no  local  cause 
could  be  ascertained  for  the  appearance  of  the  disease,  the  hygienic  condition 
of  the  house  having  been  remarkably  good.  In  a  few  days,  a  child  of  one  of 
the  other  families  fell  a  victim  to  the  disease,  and  all  the  members  of  the 
family  (six  in  number)  were  soon  affected  with  the  complaint,  except  the 
youngest,  who  was  taken  away  to  a  neighbor's  house.  A  second  child  in 
this  family  soon  died,  and  after  a  short  time  the  others  became  better.  The 
house  was  thoroughly  cleansed,  lime-washed,  painted  and  thoroughly  aired, 
and  after  a  time  the  young  child  was  brought  back  to  her  home,  but  itithin 
two  days  she  was  taken  sick  and  died  in  a  few  days.  If  there  was  any  local 
cause  here,  to  excite  disease,  it  must  have  arisen  from  the  fact  that  the 
tallow  (often  quite  old  au<l  rancid)  from  a  slaughter-house  in  the  village 
was  brouglit  hero  to  be  stored  in  a  small  building  in  direct  connnunicatiou 
with  the  house,  and  "  tried"  in  a  little  shed  close  by.    The  scraps  and  offal 
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were  fed  to  hogs  under  the  barn,  which  was  in  close  proximity  to  the  house. 
The  third  family,  attacked  at  about  the  same  time  as  the  other  two,  lives  on 
a  hill  at  a  distance  of  a  half  mile  or  more  from  the  others.  Here  the  disease 
assumed  a  very  malignant  form.  The  whole  family,  seven  in  number,  were 
attacked.  The  mother  contracted  the  disease  by  inoculation  of  a  small  prick 
in  the  finger,  made  by  a  splinter.  Inflammation  spread  very  rapidly  up  the 
arm,  and  terminated  in  gangrene  and  death  in  about  twenty-four  hoiirs. 
Two  children  die^  soon  after,  but  the  other  members  of  the  family  recovered. 
A  sister  of  the  father  of  the  family,  who  came  from  a  distant  town  to  assist 
in  the  care  of  the  sick,  also  contracted  the  disease  by  inoculation,  while 
washing  for  the  sick,  went  back  to  her  home,  and,  after  two  or  three  weeks' 
suffering,  died.  Two  sisters  of  the  mother  came  to  the  funeral  of  their 
sister,  fronj  the  town  of  Montague,  fifteen  miles  distant,  took  the  disease, 
returned  home  and  soon  died,  as  did  also  two  or  three  others  of  their  families. 
From  this  beginning,  the  disease  has  extended  to  numerous  other  families  in 
the  vicinity,  four  families  having  lost  three  members  each,  one  having  lost 
two,  and  others  one  each,  until  there  have  been  twenty-one  deaths  ;  and  the 
whole  number  of  cases,  of  greater  or  less  severity,  have  amounted  to  between 
seventy  and  eighty.  The  epidemic  seemed  to  have  spent  its  force  in  about 
six  weeks  ;  but  there  are  still  occasional  cases  occurring,  mostly  of  a  milder 
and  more  manageable  type-  What  is  remarkable  in  this  epidemic, — all  the 
deaths,  and  all  the  cases  of  any  degree  of  severity,  have  occurred  within  a 
space  of  one  mile  from  east  to  west,  and  one-fourth  of  a  mile  frpm  north  to 
south ;  although  a  very  considerable  proportion  of  the  population  of  the 
village  live  outside  of  those  limits.  Another  curious  circumstance,  is  the 
fact  that  within  these  limits  there  are  four  tenement-blocks,  filled  with  Irish 
and  French-Canadians,  living  in  the  closely-packed  way  customary  in  such 
blocks,  and  yet  they  have  almost  wholly  escaped  the  disease.  There  seems  to 
be  no  satisfactory  local  cause  for  its  severity  within  the  above  limits,  unless 
it  be,  as  8om6  have  supposed,  that  the  business  of  slaughtering,  which  has 
been  carried  on  for  a  number  of  years  past  in  that  neighborhood,  has  had  a 
deleterious  effect.  It  is  true,  however,  that  the  families  nearest  to  this 
establishment  have  not  been  affected,  and  the  family  of  the  owner,  living  in 
the  upper  story  of  the  building  where  the  slaughtering  is  done,  have  escaped 
the  disease.  A  great  deal  of  pains  is  taken  to  carry  away  the  blood  and  offal 
to  be  fed  to  hogs,  on  a  lot  at  some  distance  out  of  the  village,  but  not  far  from 
the  house  of  the  family  so  malignantly  diseased  in  the  first  breaking  out  ot 
the  epidemic.  Other  families,  however,  still  nearer  this  locality,  wholly 
escaped.  Those  who  have  suffered  most  severely,  as  a  general  rule,  have 
been  those  families  which  have  been  least  regardful  of  ordinary  hygienic  rules, 
who  have  a  particular  antipathy  to  soap  and  water,  pure  air,  etc.,  and  who 
are  without  comfortable  clothing  or  generous  diet. 

In  one  house,  where  there  were  three  deaths,  there  was  no  ascertainable 
cause  of  disease,  except  that  the  walls  had  been  but  recently  plastered,  and 
were  still  soft  and  damp. 

The  treatment  most  effective  in  my  hands  has  been  the  tonic  and  stimu- 
lating. The  larger  number  of  fatal  cases  have  been  in  young  children  from 
two  to  six  years  of  age. 

Ded/iam.— 5,000— 16.4.— Unusually  healthy. 

Douglas. — "  Grinder's  Consumption  "  is  always  prevalent  here  among  the 
operatives. 
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Dover. — Consumption  is  prevalent  (five  fatal  cases),  one  to  every  one  liiui- 
dred  inhabitants.  Three  of  those  who  died  of  consumption  were  cluidi'en 
of  an  intemperate  father.     Otherwise,  the  town  has  been  unusually  healthy. 

JDracut — 1,400 — 20 — 'No  sickness  worthy  of  note. 

J)udley. — The  healtliiest  year  for  twenty-three  years. 

Everett. — 3,800 — 16.84. — Pneumonia  has  been  prevalent,;  due  to  improperly 
drained  cellars  near  low  marshes.     One  case  of  diphtheritic  ophthalmia. 

Fxtcliburg. — 13,000  — 13.84. —  The  season  has  been  more  than  usually 
healthy.  Early  in  the  spring,  scarlatina  appeared  in  a  mild  form.  Late 
in  the  spring  and  early  in  the  summer,  inflammation  of  the  bowels  occurred 
in  different  sections  of  the  city.  During  the  summer  and  autumn  months 
zymotic  diseases  have  been  less  prcA^alent  than  usual. 

The  cases  of  scarlatina,  for  two  or  three  years,  have  been  more  numerous 
and  more  severe  in  character  in  a  section  of  our  city  located  on  shaded  and 
epringy  land. 

Florida. — This  a  small  town  upon  the  top  of  the  Hoosac  range  of  moun- 
tains, with  a  sparse  population,  almost  entirely  agricultural.  There  has  beeii 
a  number  of  cases  of  the  prevailing  epidemic  of  diphtheria  here,  with  a 
greater  average  mortality  than  in  Adams.  The  hygienic  arrangements  of 
our  mountain  towns  are  nearly  all  the  same,  and  with  little  prospect  of 
improving  them. 

Grafton. — 4,500 — 12.88.-^There  has  been  much  less  diarrhoea  and  dysen- 
tery and  typhoid  fever  than  usual,  during  the  summer  months;  nearly  all 
the  cases  that  have  come  under  my  observation  have  been  of  a  mild  type. 

Granly. — 863 — 12.75. — There  has  been  an  unusual  number  of  cases  of 
typhoid  fever  this  fall ;  all  recovered,  and  there  were  no  severe  cases.  Sup- 
posed causes  are  an  unusually  wet  spring,  and  decay  of  vegetation  in  the 
fall.  Many  years  ago,  typhoid  fever  was  quite  prevalent ;  now  we  do  not 
often  have  a  case.  I  think  the  improvement  is  due  to  improved  drainage, 
and  increased  knowledge  of  sanitary  laws  among  the  people.  Sickness  has 
diminished  40  or  50  per  cent,  during  the  last  twenty-five  years. 

Great  Barrington. — Typhoid  fever,  of  a  mild  type,  has  prevailed,  due  to  bad 
drainage  ;  wholly  preventable  in  a  very  easy  way. 

Greenwich. — 660—10.6. — We  have  had  a  most  remarkably  healthy  year, — 
not  one  case  of  typhoid  fever,  where  in  previous  years  we  had  twenty.  When 
typhoid  fever  has  prevailed  to  any  great  extent,  it  was  easy  enough  to  trace 
the  disease  to  causes  in  the  immediate  vicinity,  usually  from  defective  or  no 
sewerage,  as  in  Gilbertville,  where  a  manufacturing  ijopulation  of  nearly  one 
thousand  souls  are  crowded  into  tenement  houses,  without  any  sewerage 
whatever,  and  with  their  privies  and  Avells  in  juxtaposition. 

Haverhill. — 14,000 — 17.5. — We  have  been  unusually  fi-ee  fi'om  any  special 
forms  of  disease  during  the  year. 

Bingham. — 4,450 — 16.85. — No  epidemic  has  visited  us  this  year.    There  were 
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a  few  cases  of  typhoid  fever,  confined  to  the  foreign  population.  The  houses 
in  "vrhich  these  cases  occurred  are  in  the  worst  part  of  the  town,  hygienically, 
although,  for  the  locality,  not  poor  houses. 

HopMnion. — 4,500 — 14.44 — Eheumatism  has  been  specially  prevalent.  Sev- 
eral sudden  deaths  have  been  referred  to  rheumatic  inflammation  of  the 
heart. 

Holyolce. — 15,000 — 23.26. — Holyoke  has  been  nearly  free  fi-om  epidemics 
during  the  past  year,  and  the  general  health  of  the  city  has  been  far  above 
the  average.  This  entire  valley  has  been  unusually  exempt  from  all  forms  ^ 
of  disease.  Summer  came  and  went  unattended  by  the  diseases  often  present 
.at  that  season.  There  has  been  a  marked  absence  of  those  complaints  that 
destroy  the  lives  of  so  many  young  children  during  the  hot  raonths.  In  the 
fall,  "<Ve  escaped  our  annual  visitation  from  typhoid  fever,  except  in  a  very 
limited  portion  of  the  city,  to  which  I  shall  refer  further  on.  One  cause  for 
this  improved  health  may  be  in  the  new  and  abundant  supply  of  pure  water 
from  natural  mountain-ponds.  Formerly,  the  water  for  domestic  use  was 
pumped  from  the  river  into  an  artificial  reservoir  in  the  midst  of  the  town, 
and  thence  distributed  to  the  consumers— not  always  in  very  generous 
quantity.  No  sewers  emptied  into  the  river  above  where  the  water  was 
taken  out ;  but  the  conformation  of  the  ground  was  such  that  the  "  surface- 
wash,"  after  a  rain,  must  sometimes  have  found  its  way  into  the  river,  and 
thence  into  the  stomachs  of  the  people.  Now,  this  is  all  changed,  and  the 
pure  stream  flows  directly  from  the  mountain-reservoir  to  the  door  of  every 
citizen.  Soon  after  the  organization  of  our  new  city  government,  the  more 
important  hygienic  rules  and  regulations  were  adopted,  and  have  been 
enforced  with  commendable  promptness  and  efficiency,  while  formerly 
matters  of  this  nature  had  been  conducted  in  the  usual  easy,  "slip-shod" 
manner  characteristic  of  small  villages  and  sparsely-settled  towns.  As  a 
result,  our  streets  and  alleys,  in  the  main,  have  presented  a  clean,  tidy, 
wholesome  appearance.  But  little  difficulty  has  been  experienced  in  enforc- 
ing the  new  laws,  and  the  end  attained  is  a  higher  standard  of  health,  with 
a  lower  mortality-rate.  At  present  (December),  diphtheria  and  scarlet  fever 
are  somewhat  prevalent,  though  in  not  very  severe  form.  They  first 
appeared  about  three  weeks  ago — here  and  there  a  case.  Now,  they  are 
pretty  generally  scattered  over  the  city.  Each  is  occasionally  met  with 
alone ;  but  more  usually  the  diphtheria  is  a  sequence  to  the  scarlet  fever.  I 
have  often  seen  this  condition  in  solitary  cases,  but  never  before  so  con- 
stantly as  in  the  present  epidemic,  for  such  tbis  may  now  properly  be  called. 
Thus  far,  very  few  cases  have  terminated  fatally.  During  the  months  of 
August  and  September,  typhoid  fever  was  very  fatal  in  a  small  portion  of 
the  city,  occupied  exclusively  by  foreigners.  It  illustrates  in  s.uch  marked 
degree  the  cause  or  origin  of  the  fever,  that  it  seems  proper  for  me  to  give  a 
somewhat  extended  account  of  it.  Some  twenty-five  years  ago,  while 
building  the  dam  across  the  river  at  this  point,  the  laborers^mostly 
foreigners — made  homes  for  themselves  and  families  on  the  bank  above  the 
dam.  They  have  always  retained  possession  of  this  localitx,  and  their 
numbers  have  been  constantly  increased  by  the  arrival  of  friends  of  their 
own  nationality.  The  territory  is  nearly  level,  divided  by  a  slight  depres- 
sion, through  which  the  surface-water,  in  spring,  and  after  heavy  rainfalls, 
was  discharged  into  the  river.  Gradually  and  imperceptibly,  but  steadily, 
this  natural  outlet  for  the  surface-drainage  had  been  closed  up  by  the 
necessary  fiUing-in  of  house  lots  and  grading  of  streets,  so  that  a  cesspool  of 


1875.]  PUBLIC  DOCUMENT— No.  30.  345 

no  inconsiderable  dimensions  was  formed  in  tlie  immediate  neighborhood. 
A  server  in  this  locality  had  been  out  of  the  question,  because  the  formation 
of  the  groiind  was  such  that  it  could  only  discharge  into  the  river  a  few  rods 
above  where  water  was  obtained  for  domestic  uses  for  the  whole  city.  For 
years,  the  surface-water,  and  the  drainage  from  privies,  pigsties,  and  out- 
buildings of  every  description  had  accumulated  in  this  cesspool.  As  soon  as 
the  new  water-works  were  completed,  a  sewer  was  built,  and  this  mass  of 
liquid  putrefaction  was  discharged  into  the  river.  But,  through  neglect,  or 
forgetfulness,  on  the  part  of  those  intrusted  with  the  work,  the  bed  of  this 
pool,  reeking  with  filth,  was  left  uncovered  and  exposed.  A  few  days  of  hot 
sunshine  and  warm  air  sufficed  to  reveal  its  poisonous  character.  It  was 
thickly  inhabited  on  all  sides  by  the  poor  and  ignorant.  Typhoid  fever 
broke  out  almost  in  a  day  all  around  it,  and  in  nearly  every  house  could  be 
found  one  or  more  cases.  As  might  be  expected,  it  proved  terribly  fatal. 
In  a  space  but  a  little  larger  than  a  city  square,  nearly  a  score  of  deaths 
resulted.  It  seems  to  me  there  can  be  but  one  opinion  as  to  the  cause  or 
origin  of  the  disease  here.  In  a  population  of  nearly  fifteen  thousand,  only 
one  or  two  cases  of  typhoid  fever  are  known  to  have  occurred  outside  of  this 
locality,  while,  within  the  district,  almost  every  inhabitant  suffered  from  the 
influence  of  the  poison. 

Lancaster. — 1,800 — 17.77. — There  has  been  rather  more  of  typhoid  fever  and 
dysentery  than  usual. 

Laivrence. — 33,000 — 23.45. — This  city  has  enjoyed  an  exceptional  immunity 
from  epidemic  diseases  during  the  past  year.  In  December,  scarlet  fever 
and  diphtheria  were  somewhat  prevalent. 

■Leicester. — 2,800 — 14.64. — Typhoid  fever  has  been  specially  prevalent  this 
year.  In  one  part  of  the  town,  two  shallow  ponds  have  been  drawn  off,  for 
the  purpose  of  preparing  dams,  and  it  was  here  that  the  fever  prevailed. 

Lenox. — 2,000 — 20. — During  the  months  of  July  and  August,  there  was  more 
sickness  among  young  children  than  usual,  principally  diseases  of  the 
bowels.  The  deaths,  three  in  number,  occurred  in  infants  artificially  fed. 
During  the  latter  part  of  August  and  September,  typhoid  fever  was  prev- 
alent. There  were  four  cases,  of  which  two  were  fatal,  in  two  houses  of  the 
better  class.  The  privies  and  wells  of  these  houses  are  so  situated  that 
leakage  from  the  former  into  the  latter  seems  inevitable. 

Leominster. — 5,500 — 13.63. — Typhoid  fever  prevailed  to  a  limited  extent 
from  August  to  November.  The  patients  were  young,  from  twelve  or  fifteen 
to  twenty-five  years  of  age.  They  were  all,  with  but  two  exceptions, 
isolated,  only  one  member  of  a  family  being  affected. 

Leverett. — 800 — 13.75. — No  typhoid  fever  this  year ;  last  year,  it  was  quite 
prevalent.  It  is  remarked  by  all  physicians  in  the  vicinity,  that  an  uncom- 
mon state  of  health  prevails. 

Lincoln. — 800 — 13.75. — In  March  and  April,  scarlet  fever  prevailed,  in  some 
neigh1)orlioods  malignant ;  in  November  and  December,  diphtheria  and  iu- 
flueuza  and  inflammatory  sore  tliroats  were  common. 

Zou'c/Z.— 49,000— 24.12.— From  January  1,  1874,  to  January  1,  1875,  there 
44 
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were  96  deaths  from  scarlet  fever,  out  of  a  total  mortality  of  1,147.  Next  to  • 
that  of  the  year  1868,  when  there  were  95  deaths  out  of  a  total  of  857,  this  ia 
by  far  the  largest  annual  percentage  of  fatal  cases  of  scarlet  fever  for  at 
least  fourteen  years.  The  average  number  of  deaths  during  the  ten  years 
preceding  1874  was  31,  out  of  an  average  mortality  of  841.  The  greatest 
mortality  from  it  last  year  was  in  the  fall,  especially  in  the  month  of  Oc- 
tober, when  there  were  17  deaths.  Fifty-one  of  the  fatal  cases  were  buried 
this  year  in  the  Catholic  cemetery,  and  last  year  37,  out  of  a  total  of  44. 
The  present  epidemic  began  in  the  spring  of  1873,  and  has  continued,  with- 
out any  marked  abatement,  since  then.  It  is  believed  that  the  disease  has 
been  more  generally  diffused  this  year  than  last.  The  malignant  form  has 
not  been  so  common  aa  in  1873,  when,  especially  in  the  fall,  a  large  number 
of  cases  of  this  sort  occurred  in  a  district  noted  as  unhealthy  by  me  last 
year.  The  number  of  deaths  from  cholera  infantum,  so  called  (a  large  pro- 
portion of  the  diseases  classified  under  this  name  being  inaccurately  named), 
from  January  1,  1874,  to  December  1,  was  128,  against  82  during  the  same 
period  in  1873,  and  against  an  average  of  49  deaths  during  the  ten  years 
preceding.  This  is  by  far  the  largest  number  of  deaths  from  this  disease 
ever  known  in  the  history  of  this  city.  Of  these  128  fatal  cases,  94  were 
buried  in  the  Catholic  cemetery  and  34  in  the  others.  In  1873,  53  out  of  82 
were  buried  in  the  Catholic  cemetery.  In  looking  over  the  records  of 
deaths  for  1871,  1872,  1873  and  1874,  I  find  that,  out  of  an  aggregate  of  329 
deaths  from  this  disease,  only  8  occurred  in  children  over  two  years  of  age ; 
so  that  we  must  put  the  limit  of  age  in  Lowell  at  two  years  and  under.  The 
percentage  of  deaths  from  cholera  infantum  in  children  under  two  years  of 
age,  in  the  year  1871,  was  13  per  cent. ;  in  1872,  24  per  cent. ;  in  1873,  20  per 
cent ;  and  in  1874,  36  per  cent.  I  cannot  demonstrate  any  special  cause  for 
the  unusual  prevalence  of  certain  diseases  during  the  past  year  ;  but  I  can- 
not forbear  stating,  even  though  it  be  a  trite  remark,  that  the  greatest 
amount  of  disease  has  existed  where  the  hygienic  conditions  are  the  jpoorest. 
This  statement  is  illustrated  by  the  vast  preponderance  of  sickness  among 
the  foreign  population,  notwithstanding  their  peculiarly  rugged  constitu- 
tions, and  by  the  history  of  cholera  infantum  in  Lowell  during  the  past 
year,  since  the  increase  of  this  disease  has  been  confined  during  this  time  to 
the  lower  classes.  For  eight  years  preceding  1870,  the  average  annual  mor- 
tality from  this  disease  was  33.  In  1870,  the  number  of  deaths  suddenly 
went  up  to  70.  This  sudden  increase  was  apparently  due  to  the  early  apr 
pearance  and  steady  maintenance  of  a  high  temperature.  This  was  the 
hottest  summer  for  the  past  thirteen  years.  It  is  a  well-established  fact  that  ■ 
infants  confined  strictly  to  a  diet  of  breast-milk  are  more  exempt  from  dis- 
turbances of  digestion  than  those  artificially  fed.  An  excess  of  food,  even  of 
the  best'  sort,  is  injurious.  Among  the  articles  which  I  have  known  to  be 
put  into  the  stomachs  of  infants  between  the  ages  of  three  and  twelve 
months  are  baked  beans,  boiled  corn,  pickles  and  mince  pie.  A  certain 
nurse  made  the  remark,  as  an  illustration  of  the  care  with  which  she 
brought  up  her  children,  that  she  never  thought  of  giving  them  beans  until 
they  were  three  months  old.  We  have  in  Lowell  an  institution  in  which 
children  are  taken  care  of,  whose  mothers  are  unable,  from  various  causes, 
to  look  after  them  ;  and,  during  the  past  summer,  there  has  been  no  sickness 
of  any  account  in  it.  The  city  physician  of  1871  says,  in  his  annual  report 
for  that  year,  that  the  decrease  in  the  mortality  from  cholera  infantum  was 
doubtless  owing  to  the  labors  of  the  old  board  of  health  in  seeing  that  the 
streets,  alleys,  etc.,  were  thoroughly  cleansed,  and  the  utmost  care  used  to 
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prevent  the  crowding  of  the  poor  into  unhealthy,  miserable  afud  ill-ventilated 
houses  or  places.  I  am  inclined  to  think  that,  if  we  had  had  scarlet  fever 
hospitals  in  1873,  the  epidemic  which  took  place  in  the  autumn  of  that  year 
might  have  been  prevented. 

Lynn. — 31,000 — 20.45. — Scarlet  fever  was  quite  prevalent  and  of  a  malig- 
nant type  during  the  first  quarter.  Typhoid  has  been  and  is  prevalent,  but 
not  unusually  so.  It  prevailed  during  the  dry  weather  in  September,  sub- 
sided on  the  occurrence  of  rains  the  last  of  that  month,  and  started  up  again 
as  the  drovight  returned.  Many  people  persist  in  drinking  well-water  in  the 
thickly-settled  part  of  the  city,  where  it  is  nnfit  for  use.  There  is  an 
abundant  supply  of  pure  water,  so  that  the  wells  need  not  be  used. 

Maiden. — 9,300 — 16.12. — Typhoid  fever  has  been  unusually  benignant  in 
its  type. 

Marhlehead. — 7,500 — 16. — This  town  has  been  remarkably  healthy  during 
the  last  year.  Parotitis  has  been  very  prevalent,  with  very  few  cases  of 
sufficient  severity  to  need  the  care  of  a  physician.  Occasionally,  a  case  has 
been  complicated  with  pneumonia.    No  diphtheria. 

Millhury. — 5,000 — 16.4. — ^We  have  had  considerable  typhoid  fever.  I  can- 
not say  that  it  has  been  especially  prevalent  this  season.  There  has  ieen  a 
decided  tendency  to  intermit,  ichich  has  not  been  usual  in  this  vicinity.  Cause  of 
the  disease, — filth  about  our  tenement  houses. 

Montague. — 3,000 — 24. — An  unusually  healthy  season. 

Needham. — 4,100 — 12.19. — From  the  middle  of  February  to  the  first  of  May, 
pneumonia  and  scarlet  fever  were  quite  j)revalent.  In  August  and  Septem- 
ber, typhoid  fever  prevailed,  a  number  of  cases  having  been  traced  to  the 
use  of  drinking-water  contaminated  by  a  broken  drain. 

Natick. — 7,000 — 20. — Typhoid  fever  prevailed  during  the  late  fall,  and 
scarlet  fever  the  whole  season.  Five  cases  of  typhoid  occurred  in  one  court, 
surrounded  by  fourteen  (or  thereabouts)  privies. 

Neiobuxyport. — 13,000 — 18.31. — We  have  had  less  sickness  than  at  any  time 
for  ten  years.  In  the  spring  months,  we  had  but  few  cases  of  lung  disease, 
and,  during  the  summer,  not  one-half  the  usual  number  of  cases  of  cholera 
infantum  and  dysentery.  In  September,  October  and  November,  typhoid 
and  scarlet  fevers,  both  of  a  mild  type,  have  prevailed  in  a  moderate  degree. 

North  Adams. — 12,000 — 23.08. — Diphtheria  has  prevailed  in  this  locality  for 
the  past  year  as  an  epidemic  ;  but  this  term  has  been  applied  to  any  existing 
affection  of  the  throat  quite  too  commonly. 

The  cases  well  marked  by  the  diphtheritic  exudation  in  the  larynx,  have 
been  few  in  proportion  to  the  multitude  that  exhibited  the  pharyngeal  fonn. 
These  latter  have  been  in  many  cases  severe  indeed,  extending  over  the 
posterior  part  of  the  pharynx  and  palate;  but  the  fatality  resulting  from 
this  fever  has  been  comparatively  light. 

The  mortality  has  been  great  when  the  larynx  was  involved.  In  some 
cases,  death  seemed  to  be  the  result  of  oedema  of  the  glottis. 

Of  its  causes,  I  know  nothing.  All  classes  and  conditions  appear  equally 
subject  to  its  iufluence,  as  also  do  all  localities. 
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North  Eeadin g.^l,OoO— 10 A7. — Typhoid  fever  lias  been  a  prevailing  disease 
to  a  greater  or  less  extent  for  the  past  six  years.  Nine-tenths  of  this  town 
is  swamp  and  river-bottom  not  covered  by  water  except  in  winter.  Some 
cases  have  occurred  from  foul  drinking-water,  sink-drains,  pigsties  and 
privies  too  near  wells. 

Otia. — Ottr  diseases  are  of  a  malarial  type.  We  have  a  large  area  of  ponds 
and  a  great  deal  of  standing  water. 

Palmer. — There  has  been  no  form  of  disease  prevalent  this  year.  I  have 
known  no  year  so  healthy  for  twenty-five  years. 

Peru. — 450 — 8.88. — A  large  number  of  cases  of  diphtheria,  iai  proportion  to 
our  number  of  inhabitants,  have  occurred  during  November.  Some  have 
proved  fatal.  It  is  noticeable  that,  as  a  rule,  the  most  severe  type  of  the 
disease  is  seen,  and  the  fatal  cases  have  occurred  in  those  families  thinly 
clad  and  poorly  fed. 

Qiiincy. — It  has  been  a  remarkably  healthy  year.  We  had  a  slight  epidemic 
of  scarlatina  in  the  spring,  with  but  few  deaths,  however. 

Bandolph. — 4,000 — 15.75. — We  have  had  no  epidemic  in  this  town  or  vicinity 
for  more  than  one  year.  When  we  have  had  typhoid  fever  to  a  great  extent, 
I  am  of  the  opinion  that  it  was  caused  by  bad  drainage.  Improve  the  drain- 
age and  sewerage  of  our  towns,  and  many  grave  forms  of  disease  would 
disapi)ear. 

Eaynham. — 1,700 — 14.11. — During  the  past  year  it  has  been  unusually 
healthy.  I  have  seen  few  cases  but  chronic  ones  in  thip  town  for  the  past 
year. 

Beading. — The  season  has  been  a  healthy  one.  There  have  been  some  cases 
of  typhoid  fever,  but  mostly  of  a  mild  character.  This  disease  is  often,  in 
my  opinion,  due  to  filthy  surroundings, — sink-drains,  privies,  and  wells  con- 
taminated by  them ;  and  especially  am  I  suspicious  of  the  latter,  but  cannot 
always  discover  anything  of  the  kind  in  fault. 

SaJmi. — 26,000 — 18.15. — In  September  of  the  past  year,  in  a  house  upon 
Norman  Street,  there  occurred  two  cases  of  sickness  and  death  from  typhoid 
fever.  They  were  the  fulfilment  of  expectations  and  the  justification  of 
predictions.  The  air  of  the  premises  had  been  made  notably  offensive  and 
dangerous  to  life  by  emanations  from  a  defective  sewer.  This  sewer, 
although  not  recently  constructed,  had  been  made  to  form  a  part  of  a  new 
system.  The  defect  was  gross.  The  bereaved  fiither  (too  late  to  save  his 
children)  requested  the  aid  of  the  city  authorities  to  make  his  home  habit- 
able and  to  protect  his  property.  This  action,  together  with  a  public  hearing 
given  by  our  board  of  aldermen  to  owners  of  property,  with  reference  to 
laying  sewers,  has  given  a  painful  vividness  to  these  tragic  illustrations  of 
the  dangers  arising  from  imperfect  sewers,  and  has  excited  a  desirable 
interest  in  the  causes  which  led  to  these  deaths. 

The  circumatanees  relating  to  these  cases  of  sickness  are  very  instructive ; 
I  therefore  report  them.  To  assist  the  reader  in  understanding  the  following 
statements,  I  refer  to  the  accompanying  plan  of  the  Creek-street  section  of 
sewerage. 
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Three-quarters  of  a  century  ago,  the  greater  part  of  the  territory  bounded 
on  the  south  by  that  portion  of  Broad  Street  which  lies  between  Cambridge 
Street  and  Flint  Street,  07i  the  ivest  by  Flint  Street,  on  the  north  by  an 
irregular  line  running  from  the  junction  of  Flint  with  Essex  Street,  to  the 
corner  of  Cambridge  and  Chestnut  streets,  was  in  a  condition  so  different  from 
its  present,  that,  where  now  are  the  homes  of  the  wealthy,  frogs  piped  their 
simple  melodies  in  praise  of  mud  of  velvet  softness,  and  nestled  sympathet- 
ically by  grasses  and  rushes  which  enjoyed,  like  themselves,  an  aquatic 
home.  In  brief,  it  was  a  swamp,  which  had  near  its  centre,  in  common  with 
Boston,  a  "  frog-pond."  Water  from  this  swamp  and  pond  found  an  outlet 
through  a  water-course,  whose  direction  is  indicated  by  the  dotted  line  on 
the  accompanying  map.  The  projection  of  this  line  between  Summer  and 
Crombie  streets  indicates  a  branch  from  the  water-channel  which  drained  a 
portion  of  land  lying  between  these  streets.  The  direction  of  this  water- 
course was  in  part  determined  by  a  hill  of  moderate  height  and  gentle 
inclination,  whose  northern  slope  is  now  the  land  bounded  on  the  north  by 
the  southern  side  of  the  western  third  of  Creek  Street,  and  about  five  hun- 
dred feet  of  the  eastern  section  of  Broad  Street ;  on  the  east  by  an  irregular 
line  drawn  from  the  junction  of  the  western  with  the  middle  third  of  Creek 
Street,  to  the  corner  of  Mill  and  High  streets.  Creek  Street  occupies  about 
the  centre  of  what  was  once  a  salt-water  cove,  the  shores  about  which  were 
used  as  a  ship-yard,  kuown  in  olden  time  as  "  Knocker's  Hole,"  because  of 
the  noise  made  there  by  the  incessant  hammering  of  ship-carpenters  and 
caulkers.  Mill  Street,  near  where  the  Eastern  Eailroad  depot  now  stands, 
was,  fifty  years  ago,  the  boundary  of  a  salt-water  creek.  A  gentleman  of 
sixty  years  tells  me  that  he  well  remembers  vessels  lying  by  Mill  Street, 
whose  bowsprits  projected  over  the  street.  The  space  where  these  vessels 
then  lay  has  been  made  solid  land,  considerably  beyond  the  border  of  the 
channel  marked  upon  the  map.  The  channel  itself  is  a  covered  course, 
through  which  the  sea-water  ebbs  and  flows,  on  its  way  to  and  from  a 
large  pond  which  lies  farther  to  the  south. 

When  all  the  low  land  of  this  region  was  made  habitable  by  filling  it  in  with 
gravel,  the  water-course  (indicated  by  the  dotted  line)  was  unfilled  for  several 
reasons  :  First.  It  was  recorded  in  deeds  as  a  boundary  to  estates  and  so 
could  not  legally  be  interfered  with.  Again,  it  was  needed  to  drain  excessive 
moisture  from  the  land.  Moreover,  it  could  be  used  as  a  drain  to  convey 
refuse  waters  from  the  houses.  It  was  protected,  therefore,  in  various  ways, 
according  to  the  fancy  of  the  owners  through  whose  estates  it  ran.  In 
places,  its  bottom  and  sides  and  cover  were  of  loose  stones.  Elsewhere,  its 
bottom  and  cover  are  of  plank  and  its  sides  of  stones.  It  was  everywhere 
loosely  built,  with  regard  chiefly  to  its  uses  as  a  drain  rather  than  a  sewer. 
Its  calibre  was  irregular  and  varied  from  twelve  to  twenty-four  inches 
square.  It  ran  under  the  back-yards  of  houses  on  Chestnut  Street,  until,  near 
Cambridge  Street,  it  passed  directly  under  a  house  on  the  corner  of  these 
streets.  It  was  covered  several  feet  below  the  surface  as  far  as  the  point  on 
Norman  Street,  where  it  turns  a  right-angle  to  run  south.  Here,  where  it 
runs  between  two  houses  about  three  feet  apart,  it  for  many  years  remained 
uncovered,  until,  upon  the  i^etition  of  the  abutters,  the  city,  twenty  or 
more  years  ago,  covered  it  with  plank.  This  decaying,  it  was  several  years 
ago  re-covered  with  flagstones  with  loose  joints.  The  bottom  of  the  drain  be- 
tween these  houses  was  about  a  foot  below  the  earthen  floor  of  their  cellars. 
The  cellai'-ivaUs  of  loose  stoiiea  formed  its  sides.  From  Norman  Street  to  Creek 
Street,  the  top  of  the  drain  is  quite  superficial.    Its  covering  of  stones  is 
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hardly  concealed  with  earth.  During  this  part  of  its  course,  it  runs  under 
one  corner  of  a  house-shed  and  tinder  a  barn.  In  former  times,  great  care 
was  taken  to.  keep  the  various  natural  water-courses  of  the  city  free  fi'om 
obstruction.  At  one  time,  we  are  told,  Col.  Perley  Putnam  (then  a  ci±y 
official)  took  a  posse  of  men  to  remove  a  privy  which  had  been  so  placed 
that  its  droppings  would  enter  this  water-course.  But,  when  water-closets 
came  into  extensive  use,  what  had  been  intended  for  a  simple  drain  was 
used  for  a  sewer.  Without  misgiving,  this  miserable  structure  was  trusted 
for  many  years,  and  by  some  is  still  used  to  convey  sewage-filth,  not  merely 
closely  by,  but  under  dwellings.  After  a  time,  the  occupants  of  the  house 
on  the  corner  of  Chestnut  and  Cambridge  streets  were  annoyed  by  offen- 
sive odors,  which  were  traced  to  this  drain,  and  effectually  shut  out  by  very 
thoroughly  cementiug  the  cellar-floor.  During  the  years  1868  and  1869,  the 
city  built,  with  cement-pipes,  a  substantial  sewer  of  large  capacity,  through 
"Warren  Street  and  Pickering  Street  to  Chestnut  Street,  where  it  was  made 
to  enter  pipes  which  were  then  laid  from  the  head  of  Chestnut  Street  to  ther 
head  of  Norman  Street.  Similar  pipes  were  laid  under  Essex  Street  from 
Beckford  Street  to  Summer  Street,  and  from  Crombie  Street  to  Summer 
Street.  Then,  the  pipes  continued  through  Summer  Street  to  meet  the  Chest- 
nut-street sewer  at  the  head  of  Norman  Street.  The  broken  line  on  the  map 
indicates  the  course  and  direction  of  this  new  sewer,  which  was  completed 
by  August  of  1869.  It  was  the  intention  of  the  engineer  to  have  the  pipes  laid 
through  Norman  Street  by  the  most  direct  course  to  a  deep  channel.  But 
the  abutters  on  Norman  Street  did  not  wish  to  be  assessed  for  this  new  work, 
and  the  city  authorities  were  unwilling  to  assume  the  whole  expense.  As  a 
matter  of  ecnomy,  therefore,  the  very  large  body  of  sewage  and  surface- 
drainage  brought  by  the  new  pipes  to  the  head  of  Norman  Street,  were  made 
to  enter  the  weakly  and  loosely  guarded  water-course  we  have  described, 
and  which  is  indicated  by  the  dotted  line  running  irregularly  from  Norman 
Street,  across  Creek  Street  to  Mill  Street.  From  Mill  Street,  large  cement- 
pipes  were  laid  to  the  channel.  The  terminal  pipe  close  to  the  bottom  of 
the  channel  is  uncovered  only  at  extreme  low  water.  It  was  soon  found 
that,  owing  to  obstructions  or  deficient  calibre  in  the  old  drain  crossing 
Creek  Street,  the  water  could  not  be  rapidly  enough  delivered.  After  heavy 
rains  or  showers,  waters  which  could  not  be  discharged,  backed  up  through 
the  culverts  on  Norman  and  Chestnut  Streets,  so  as  to  make  the  streets  im- 
passable and  to  flood  cellars  on  Norman  and  the  lower  end  of  Chestnut  and 
Summer  streets.  To  remove  this  difficulty,  new  and  large  pipes  were  laid 
from  the  upper  third  of  Creek  Street  to  Mill  Street,  and  thence  to  the  new 
pipes  already  laid  to  the  channel.  This  secured  a  more  rapid  emptying  of 
the  pipes  and  partially  removed  an  alarming  source  of  danger  from  the 
reflux  of  sewage  into  the  yards  and  cellars  of  dwellings.  But,  as  will  be 
seen,  the  rising  tide  passes  up  into  the  sewer  and  at  its  height  reaches  a 
point  near  Norman  Street.  This  retards  the  sewage  flow,  drives  back  the 
foul  gases  and  compels  their  escape  at  defective  points.  The  dangerous 
situation  of  the  two  houses,  whose  loosely-built  celjar-walls  formed  now  the 
sides  of  so  large  a  sewer,  can  be  seen.  The  occupants  of  the  western  house, 
after  much  annoyance,  in  self-defence  sought  aid  from  the  city.  Thereupon 
the  authorities  built  a  wall  of  brick  and  cement  inside  the  collar-wall. 
Tliis  sliut  out  the  odors  from  that  collar.  No  such  precaution  was  taken  in 
the  eastern  house.  Soon,  those  living  near  the  drain  were  annoyed  by  the 
odors  which  escaped  through  the  uncemented  joints  in  the  flagstones  with 
which  it  was  covered.    In  warm  weather,  rather  than  suffer  the  stench  with 
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■whicli  they  were  sure  to  be  assailed  if  they  opened  their  windows  toward 
this  sewer,  they  kept  them  closed.  On  complaint  made,  the  loose  joints  in 
the  sewer-cover  were  cemented.  But  the  cementing  of  the  cover  compelled 
the  sewer-air,  when  driven  hack  hy  the  rising  tide,  to  escape  through  the 
culverts  into  the  streets,  at  points  quite  distant,  and  through  the  loosely- 
built  sides  into  the  houses.  How  easily  this  occurred,  is  seen  from  the  fact 
that  the  eastern  house  was  at  one  time  filled  with  the  odor  of  carbolic  acid 
which  had  been  thrown  into  the  sewer,  through  a  sink-pipe  from  the  western 
house.  Last  fall  and  summer,  two  persons,  a  young  man  of  eighteen  years 
and  a  young  woman  near  the  same  age,  sou  and  daughter  of  the  occupant  of 
the  eastern  house,  died  of  typhoid  fever.  One  day  during  their  sickness,  the 
coverings  of  the  old  drain  were  raised  and  left  open  for  several  hours,  with 
the  effect  of  liberating  foul  air  in  such  quantity,  and  so  disgusting,  as  to 
produce  sickness  and  vomiting  among  the  occupants  of  the  adjacent  house. 
Among  families  living  within  two  hundred  and  fifty  feet  of  this  faulty 
sewer,  I  have  knowledge  of  twelve  cases  of  typhoid  fever,  which  have 
occurred  since  it  has  been  overtasked  by  the  changes  made  in  1869.  Since 
the  deaths  in  the  eastern  house,  above  named,  our  city  government  have 
lined  the  cellar-wall  with  a  tightly  cemented  brick  wall ;  yet,  as  the  bot- 
tom of  the  drain  is  one  foot  below  the  cellar-floor,  and  the  new  brick  lining 
scarcely  reaches  the  bottom  of  the  drain,  we  can  hardly  consider  the  prem- 
ises safe.  I  am  informed  that  it  is  now  probable  that  the  city  will,  before 
long,  complete  the  new  sewer  by  continuing  the  pipes  through  Norman 
Street.  But  the  dilatoriness  with  which  the  projier  authorities  apply  them- 
selves to  remove  this,  and  similar  dangers  to  human  life,  shows  that  the" 
State  Board  of  Health  has  yet  an  imjportant  work  to  do,  in  multiplying  illus 
trations  of  casualties  from  defective  sewer  arrangements,  and  in  giving  line 
upon  line  and  precept  upon  precept,  until  the  people  shall  realize  that  it  is 
a-iminal  negligence  to  allow  conditions  jiroductive  of  disease  to  remain 
when  they  can  easily  be  removed,  and  until  they  themselves  shall  demand 
that  the  outlay  of  money  and  effort  necessary  for  the  public  protection 
shall  be  prompily  made.  The  dangerous  nuisance  about  the  shores  of  North 
River  still  remains  uninterfered  with.  The  pool  back  of  the  jail,  boiinded  by 
Bridge  Street,  Northey  Street  and  the  Eastern  Railroad,  about  which,  and 
within  a  stone's  throw  of  each  other,  as  I  stated  last  year,  there  have 
occurred  twenty-one  cases  of  typhoid  fever  within  the  last  five  years, 
menaces  still  the  health  and  lives  of  those  in  its  neighborhood.  In  both 
these  case«,  I  believe  the  cost  of  making  these  infectious  districts  safe, 
would  eventually  be  more  than  recovered  to  the  city,  in  the  increase  of 
taxable  property,  while  not  only  increased  healthfulness,  but  also  greater 
convenience  of  travel  would  be  secured,  and  what  are  now  offensive  to 
sight  and  smell,  might  become  attractive  districts. 

[Note. — Tour  correspondent  is  gratefully  indebted  to  Mr.  Charles  A.  Put- 
nam, civil  engineer,  for  the  mai5  of  the  Creek-street  district,  and  to  James 
Kimball,  Esq.,  for  many  facts  concerning  its  topographical  history.] 

(*)  The  more  closely  inhabited  portion  of  the  city  of  Salem  was,  for  many 
years,  and  even  down  to  the  earlier  part  of  the  present  century,  confined  to 
a  broad  tongue  of  land  having  the  sea  on  the  easterly  end,  its  harbor  lying 
between  the  south-easterly  side  and  the  shore  of  the  neighboring  town  of 
Marblehead.  From  this  harbor,  at  its  southerly  side,  an  inlet  of  the  sea, 
known  as  Soidli  B'wer,  pushed  for  a  short  distance  south-westerly  and  south- 
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erly,  separating  from  the  main  town  that  portion  known  as  South  Salem, 
now  (1874)  extensively  occupied  by  private  dwellings.  About  one-eighth  of 
a  mile  from  the  harbor,  the  erection  of  a  dam,  through  the  gates  of  which 
ascends  the  in-flowing  tide,  created  a  tide-water  power,  with  an  extensive 
reservoir  above  the  dam,  called  the  Mill  Pond.  The  building  of  the  Eastern 
Eailroad,  however,  across  the  whole  length  of  this  reservoir,  or  Mill  Pond, 
as  locally  called,  j)ractically  destroyed  this  i)ower,  and  a  gradual  filling  up 
of  the  basin  is  going  on.  But,  at  low  tide,  a  portion  of  the  more  shallow 
parts  are  exposed,  and  after  a  hot  and  dry  day  a  isalijable  and  most  unwhole- 
some miasma  arises  in  the  last  degree  offensive  to  the  neighborhood.  On 
the  northerly  side  of  the  city,  another  inlet,  locally  known  as  the  No7'th 
Elver,  puts  in,  having  the  towns  of  Beverly  and  North  Salem  on  its  northern 
side.  Up  this  inlet,  formerly  uninterrupted  by  any  bridge,  the  tide  carried 
so  large  a  body  of  water  that  vessels  of  some  four  hundred  (400)  tons  were 
formerly  biiilt  on  its  western  banks  and  floated  out  to  sea  through  Beverly 
Harbor.  Now  (1874)  the  Essex  Bridge,  connecting  Salem  and  Beverly, 
Northfield  Bridge,  connecting  Salem  and  its  sixth  or  northern  ward,  the 
Essex  Eailroad  viaduct  and  Carltonville  Bridge,  .locally  so  called,  and  the 
dam  at  Frye's  Mills,  all  impede  the  passage  of  the  tide-waters.  At  the  via- 
duct and  at  Carltonville  Bridge,  where  a  few  years  ago  the  North  Eiver  was 
one  hundred  and  fifty  feet  wide,  it  is  reduced  by  these  structures  to  less 
than  thirty  feet ;  and,  all  along  its  northerly  banks,  and  at  the  south-west- 
erly extremity,  a  gradual  fiUing-in  at  the  numerous  tan-yards  has  materi- 
ally lessened  the  area  formerly  flooded  at  high  water.  But  it  is  above  the 
Frye's  mill-dam  that  the  area  has  been  still  more  lessened.  This  Nofth 
ELver,  which,  as  above  intimated,  is  really  but  an  inlet  of  the  sea,  received 
in  former  times  the  waters  of  Goldthwaite's  Brook,  a  stream  which — crossing 
Peabody  Square  and  there  joining  Proctor's  Brook,  which  brings  down  the 
water  from  Sirring,  Brown's  and  Bartholemew's  Ponds  and  from  the  marshy 
grounds  in  their  vicinity  in  the  present  town  of  Peabody  (formerly  South 
Danvers) — discharges  them  into  the  inlet  called  the  North  Eiver.  This 
stream,  running  easterly,  follows  the  valley  between  the  high  grounds  of 
Peabody  and  those  of  North  Salem,  near  the  Harmony  Grove  Cemetery.  All 
along  its  banks,  from  Peabody  Square  to  Frye's  Mill,  it  has  gradually  been 
encroached  iipon  so  that  in  some  places  its  course  is  materially  interrupted ; 
and  what  was  once  a  free  and  fast-running  stream  is,  in  many  places,  espe- 
cially at  times  when  a  full  reservoir  is  created  by  the  shutting  of  the  mill- 
gates  at  high  water,  without  any  downward  current.  The  brook  has  also 
been  materially  narrowed  by  the  accretion  of  wastage  from  a  bleachery, 
two  glue  factories  and  the  tanning  and  currying  establishments  on  each  side 
of  its  banks,  and  by  being  used  as  the  rec,eptacle  of  all  sorts  of  drainage 
and  filthy  sewage.  This  has  been  going  on  so  long  that,  in  some  places,  the 
old  banks  of  the  stream  have  been  extended  into  the  brook,  interrupting  its 
flow  and  forming  areas  filled  with  festering  and  j)estilential  matter,  which 
exhales  from  slimy  ditches  st inches  at  times  of  the  most  offensive  sort. 
Especially  offensive  is  the  effluvium  in  the  night,  after  a  hot  and  muggy 
day,  and  of  so  diffusive  a  nature  as  to  be  recognized  at  the  distance  of  half 
a  mile.  The  attention  of  the  authorities  of  Salem  and  Peabody  has  been 
often  called  to  the  subject  and  a  remedy  proiiosed,  but  the  expense  cannot 
but  be  very  great ;  and  this  has  caused  and  now  causes  inaction  in  the  mat- 
ter. This  remedy,  involving  the  loss  of  the  water-power  at  Frye's  Mills, 
is  the  conversion  of  the  stream  from  Peabody  Square,  whence  "Proctor's 
Brook"  itasses  toward  the  reservoir  above  the  mills  (together  with  the  res- 
4.5 
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ervoir  and  tlie  area  below  the  mill-dam  down  to  Northfield  Bridge)  a  dis- 
tance of  something  like  one  and  a  half  miles  in  length,  into  a  drain  of  some 
thirty  feet  wide,  and  filling  up  all  the  rest.*  The  solid  area  thus  created 
would  be  of  many  acres,  and  would  amount  to  a  large  increase  of  taxable 
property  to  both  municipalities. 

Seekonk. — 1,000 — 23. — Pulmonary  and  bronchial  affections  were  quite 
prevalent  during  the  winter  months  throughout  the  town.  Typhoid  fever, 
with  a  few  exceptions  of  a  mild  form,  has  prevailed  over  the  southern  and 
middle  sections.  The  prevalence  of  respiratory  diseases  was  due  to  the  vary- 
ing conditions  of  the  atmosi)here  and  the  many  sudden  changes  of  temijera- 
ture.  Whooping-cough,  complicated  with  severe  bronchitis,  existed  on  the 
highest  and  most  exposed  parts  of  the  town.  Typhoid  fever  has  been  con- 
fined to  the  fall  months  and  in  the  vicinity  of  low,  marshy  grounds.  The 
season  has  been  unusually  dry  and  the  springs  very  low.  In  few  of  the 
cases  only  have  I  been  able  to  find  any  contamination  of  the  water,  offensive 
cesspools,  iiig-sties  or  privies,  to  which  I  could  attribute  the  disease.  One 
very  remarkable  fact  for  a  country  town  with  so  few  new  buildings,  is,  that 
most,  and  these  the  worst,  cases  have  occurred  in  newly-built  houses.  The 
worst  case  in  town  was  in  a  new  house,  occupied  before  the  walls  were  even 
dry,  the  cellar  of  which  was  used  for  a  cook-room,  while  the  cemented  floor 
and  walls  would  easily  yield  an  impression.  The  house  was  built  on  the 
side  of  a  gravelly  hill  opening  to  the  south  and  east,  close  by  a  mill-pond 
that  was  almost  dry  during  a  greater  part  of  the  summer  and  autumn, 
leaving  much  decomposing  vegetation,  exhaling  an  offensive  odor.  Quite  a 
number  of  families  live  by  the  side  of  this  pond,  but  no  other  case  of  fever  or 
bowel  affection  has  occurred  for  some  years.  In  January,  scarlet  fever 
broke  out  in  the  bone-boiling  district  of  East  Providence,  which  was  for- 
merly designated  "  Seekonk  Plains,"  being  limited,  with  few  exceptions,  to 
a  radius  of  one-fourth  to  one-half  a  mile.  From  one  or  two  families,  it 
gradually  increased  till  it  attacked  the  whole  community,  scarcely  escaping 
a  single  house,  sparing  neither  age  nor  condition,  and  assuming  almost  a 
malignant  type.  Hemorrhage  and  albuminaria  were  the  characteristic  feat- 
ures of  the  epidemic,  though  many  died  of  the  throat  affection,  and  others 
from  the  effect  of  the  poison  upon  the  nervous  system.  During  this  epidemic, 
a  family  living  in  Seekonk  removed  half  a  mile  from  the  nearest  case  of  the 
disease,  and  the  five  children  were  all  attacked  with  scarlet  fever.  '  One  of 
them  died  within  twenty-four  hours,  two  others  in  a  week,  and  the  fourth 
soon  after,  while  the  fifth,  a  girl  of  sixteen  or  eighteen  years,  who  narrowly 
escaped  death  from  diphtheria  a  few  years  previously,  was  confined  to  her 
bed  several  days  with  sore  thi-oat,  and  soon  after  had  an  attack  of  severe 
erysipelas  of  the  face  and  head,  but  recovered. 

Shelbwne. — 1,700 — 15.88. — Diphtheria  has  been  prevalent  in  a  mild  form, 
also  whooping-cough. 

Somerville, — ^20,000 — 24.2. — Scarlet  fever  and  cholera  infantum  have  been 
more  than  usually  prevalent,  and  were  almost  entirely  confined  to  the 
foreign  population,  who  generally  choose  the  low,  damp  localities,  where 
considerate  individuals  would  not  be  willing  to  locate.  I  think  such  dis- 
eases are  not  so  particular  about  localities  as  about  the  sanitary  regulations 

*  Would  an  open  drain,  however  wide,  be  &  permanent  or  efficient  remedy?— [Ed.] 
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of  households.  More  bad  smells  might  be  boxed  up  from  dirty  dwellings  in 
Somerville  than  from  Miller's  Eiver.  It  is  because  the  nuisance  is  not 
unroofed  that  the  air  is  not  laden  with  bad  odors.  Miller's  Eiver,  as  a  nui- 
sance, is  so  far  obliterated  as  to  be  reckoned  among  the  things  that  were. 

[Another  physician  writes  from  Somerville,  as  follows  : — ] 

(*)  "We  have  experienced  little  difficulty  from  Miller's  Eiver  this  summer, 
and  I  think  none  from  the  portion  which  is  filled  in.  We  have  some  odor  at 
low  tide  from  the  flats  just  beyond  the  Lowell  Eailroad,  but  are  very  little 
troubled,  and  none  in  comparison  ivith  last  year.  "VVe  have  a  smell  sometimes, 
which  we  think  is  the  smell  of  "  rendering,"  and  which  seeing  to  come  from 
the  .vicinity  complained  of.  If  we  had  never  been  troubled  more  than  now, 
however,  we  should  have  hardly  thought  it  necessary  to  complain.  If  we 
could  have  it,  we  would  like' it  less  than  at  present. 

[A  professional  chemist  gives  the  following  extract  from  his  note-book 
in  regard  to  the  only  night  during  the  past  year  when  he  had  any 
trouble : — ] 

"Sdndat,  August  30,  1874. 

(*)  "  Woke  up  about  2.45  this  morning ;  there  was  a  most  horrible  stench  in 
the  house ;  went  down  to  the  front  door ;  found  it  came  from  the  outside . 
It  was  an  unmistakable  rendering  smell,  such  as  is  produced  when  sour  meat 
is  tried  out.  It  was  coming  in  freely  at  our  room  window.  I  did  not  think 
it  quite  so  strong  down  stairs  as  up.  The  wind  was  easterly  in  the  evening 
and  was  the  same  direction  in  the  morning.* 

South  Dennis. — I  have  had  eighteen  cases  of  typhoid  fever  in  a  village  o£ 
about  twenty  families  in  this  town.  These  occurred  in  the  vicinity  of  a 
partially  drained  cranberry  swamp,  which  will  be  completely  drained  before 
another  season. 

Sterling. — 1,670 — 10.79. — This  has  been  a  year  of  unusually  good  health  in 
this  town.  In  one  locality,  acute  bronchitis  was  epidemic,  visiting  almost 
every  house,  and  in  a  greater  or  less  degree  (with  a  few  exceptions)  affect- 
ing every  member  of  the  family. 

Stoneham. — 5,000 — 15.4. — There  has  lately  been  a  larger  number  of  mild 
cases  of  dii^htheria  than  usual. 

Topsfield. — 1,213 — 19.78. — Measles  in  a  severe  form  prevailed  during  the 
first  half  of  the  year.  There  were  about  140  cases,  many  of  which  were 
attended  with  severe  pulmonary  comjili cations.  Pneumonia  has  been  prev- 
alent here  for  eight  or  ten  years,  more  so  than  it  was  fifteen  years  ago. 

Upton. — 2,000 — 16.5. — Scarlet  fever  in  a  severe  form,  mild  pneumonia,  and 
enteric  diseases  have  predominated.  The  histories  of  the  cases  point  to 
over-work,  and  inattention  to  physical  needs,  .and  the  daily  changes  of 
temperature. 

*  Our  correspondent  states  that  the  nearest  rendering  establishment  known  to  him  is  about 
one  and  a  quarter  miles  south  of  east  from  liis  house;  that  he  found  it  in  a  worse  condition 
on  December  29  than  he  had  ever  seen  it  before;  and  that  four  other  such  establishments  are 
about  as  near,  and  lathe  same  general  direction,  while  the  others  arc  rather  farther  off. 


356  STATE  BOAED  OF  HEALTH.  [Jan. 

Uxhridge. — 3,100 — 13.29. — Inflammatory  diseases  of  the  lungs  liave  been 
more  than  usually  prevalent  during  the  first  half  of  the  year,  attributed  to 
the  coldness  and  frequent  changes  in  temperature  during  that  period. 

Wakefield. — 6,000 — 20.5. — Typhoid  fever  and  diphtheria  have  prevailed. 
For  the  enteric  fever,  I  have  no  doubt  that  a  principal  cause  is  to  be  found 
in  the  universal  proximity  in  this  town  of  wells  and  privies,  sink-drains, 
etc.,  and  the  entire  lack  of  sewerage  that  exists.  Good  systems  of  water- 
supply  and  drainage  are  imperatively  demanded. 

The  diphtheria  has  been  most  prevalent  in  a  certain  locality  on  high  land, 
but  in  crowded  Irish  tenements.  There  have  been,  in  a  very  einall  space  on 
the  hillside  spoken  of,  some  seven  or  eight  deaths,  with  quite  a  large  number 
of  non-fatal  cases.     Elsewhere  in  the  town  the  cases  are  rare. 

Waliham. — 10,000 — 1.5.2 — The  health  of  this  town  has  been  remarkably 
good. 

Wa7-ivicJc. — 800 — 15. — Typhoid  fever  has  been  most  prevalent  of  all  dis- 
eases, but  less  so  than  usual. 

Of  a  family  consisting  of  four  individuals  who  lived  on  the  banks  of  a 
mill-pond,  Avliich  dried  up  last  August,  exhaling  a  disagreeable  odor,  three 
were  attacked  with  typhoid  fever.  A  daughter,  living  sixty  miles  distant, 
made  a  short  visit  to  her  parental  home,  contracted  the  fever,  returned 
home,  and  died.  Typhoid  fever  is  the  greatest  scourge  to  which  farmers  are 
subject.  Many  of  them  are  very  negligent  about  their  privies,  barn-yards 
and  kitchen  8loj)S.  In  too  many  instances,  the  well-water  becomes  contami- 
nated by  its  proximity  to  the  privies  and  water  from  the  sinks,  giving  it  an 
unpleasant  odor  that  those  constantly  using  it  do  not  perceive.  • 

Wayland. — Scarlet  fever  prevailed  in  March,  April  and  May,  in  all  forms, 
from  mild  to  malignant.  It  seemed  to  be  increased  from  the  fog  from  the 
river. 

Generally,  the  health  of  the  town  this  year  has  been  unusually  good. 

Webster. — 5,300 — 17.17. — With  the  exception  of  a  mild  type  of  whooping- 
cough  and  typhoid  fever,  this  town  has  been  unusually  free  from  disease  for 
more  than  a  year. 

Westford. — 1,800 — 15. — TonsiHtis  was  unusually  prevalent  in  the  early  part 
of  the  year. 

West  Springfield. — 2,900 — 25.17. — In  the  first  part  of  the  autumn  months, 
diphtheria  was  quite  prevalent ;  just  now,  typhoid  fever  is  gaining  an  unusual 
number  of  victims.  I  could  not  discover  any  cause  for  the  former  disease  ; 
but  with  regard  to  the  fever,  just  before  the  first  cases  we  had  unusual  fogs, 
beginning  very  early  in  the  evening  and  lasting  till  noon,  sometimes  even 
the  whole  day.  They  were  the  more  remarkable  from  the  ground's  being 
unusually  dry.  The  town  has  grown  rapidly,  and  the  privies  and  weUs  are 
close  together ;  but  a  sewer  is  now  building,  which  will,  I  hope,  abate  one 
great  cause  of  disease. 

Weymouth. — 11,500 — 12.57. — Typhoid  fever  has  been  unusually  mild. 
Winchendon. — 3,500 — 20.57.— During  the  first  six  months  of  the  year,  there 
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was  an  unusual  prevalence  of  rainy  and  damp  weather.  For  month  after 
month  of  the  winter,  rain  and  snow  succeeded  each  other  at  very  short  in- 
tervals. About  the  10th  of  February,  a  severe  form  of  "  sore  thi'oat " 
began  to  prevail,  chiefly  among  adults,  and  characterized  by  high  pulse 
(120)  and  temperature  (105°),  and  by  general  febrile  symptoms.  The  at- 
tack was  extremely  abrupt.  There  were  pain  in  throat  and  difficulty  in. 
swallowing,  with  swelling  of  the  glands  of  the  neck.  The  throat  presented 
a  dark,  angry  redness,  the  tonsils  swollen,  with  little  patches  of  altered 
secretion,  the  uvula  glued  to  one  side,  etc.  One  of  us  had  85  well  marked 
cases.  A  few  cases  were  followed  by  mild  fever  of  two  or  three  weeks' 
duration.  A  large  number  had  abdominal  pain  of  a  severe  nature  for  a 
week  after.  Seventeen  cases  of  rheumatic  fever  occurred.  Typhoid  fever 
was  very  much  less  common  than  during  the  past  few  years,  notwithstand- 
ing the  dryness  of  the  autumnal  months  and^the  marked  oifensiveness  of 
the  marshes  and  river-bed. 

TVincJiester, — 3,500 — 12. — In  the  latter  part  of  September  and  in  October,  a 
mild  form  of  influenza  was  very  common,  which  has  continued  into  Novem- 
ber ;  has  often  been  accompanied  with  inflammation  of  fauces  and  larynx ; 
sometimes  with  severe  diphtheria,  from  which  two  children  died  in  November. 
I  never  knew  so  little  or  so  mild  "  summer  disease "  in  all  its  forms  as 
during  the  past  year. 

Windsor. — No  disease  has  prevailed  to  any  unusual  extent. 

Wobiirn. — 9,600 — 16.04. — This  town  has  about  ten  thousand  inhabitants, 
whose  principal  occupation  is  the  tanning  and  currying  of  leather.  It  lies 
about  ten  miles  from  the  sea,  and  the  centre  of  the  town  is  about  one  hun- 
dred feet  above  the  sea  level.  It  is  one  of  the  important  parts  of  the  water- 
shed of  the  Mystic  River.  Many  of  the  streams  that  feed  this  river  arise  in 
Woburn.  Several  tanneries  pollute  these  streams,  being  situated  on  or  near 
the  banks,  with  their  refuse  products  and .  sewage  flowing  into  them.  Of 
these  x)roducts,  the  spent  "  bark-liquor,"  containing  gallate  of  iron,  is  injuri- 
ous to  vegetation,  and  renders  the  stream  useless  for  domestic  purposes ; 
but  it  cannot  be  regarded  as  positively  contaminating  the  atmosphere. 
The  compounds  of  "  water-washings,"  lime,  hen-manure  and  "  fleshings, " 
constitute  the  most  offensive  ingredients  of  the  polluted  stream,  particu- 
larly when  it  is  small,  shallow  and  tortuous.  It  is  said,  and  probably  truly, 
that  tanneries  in  themselves  are  not  prejudicial  to  the  health  of  the  people 
living  near  them.  Those  on  Eussell  Brook,  eight  in  number,  are  large ;  they 
have  been  used  many  years,  and  they  discharge  their  sewage,  with  one 
exception,  into  a  single  small  stream,  which  receives  also  the  refuse  from 
two  currying  establishments,  one  gas-house  and  numeroiis  dwellings.  The 
section  of  the  brook  into  which  all  this  filth  is  ijoured  is  about  one  mile  long, 
three  feet  wide,  and  usually  about  six  inclies  deep..  The  upper  part,  for 
about  one-quarter  otf  this  distance,  has  been  converted  into  an  ordinary 
brick  sewer,  with  several  traps  to  permit  the  entrance  of  the  surface-drain- 
age. The  remainder  is  still  an  open,  polluted  stream.  Where  this  is  covered, 
the  sole  complaint  is  on  account  of  a  disagreeable  smell  coming  through  the 
"  traps."  This  stench,  arising  from  the  refuse  of  the  tanneries,  is  often 
complained  of  as  an  intolerable  nuisance ;  but  it  is  doubtful  whether  dis- 
ease has  been  caused  by  it.  Formerly,  the  nuisance  was  so  intolerable  at 
this  place,  that  the  proprietors  of  the  adjacent  tannery  built  the  present 
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"  barrel-drain "  at  their  own  expense ;  and  the  well-water  in  the  Ticinity, 
which  had  been  previously  too  much  contaminated  for  use,  became  pure 
again. 

In  November,  1874,  the  following  facts  were  ascertained  of  the  different 
localities  in  the  course  of  the  stream.  Broad  Street :  Smell  but  seldom 
noticed.  [See  map.]  Union  Street:  There  are  "  traps  "  near  the  street,  and 
the  odor  has  been  complained  of;  sometimes  causing  a  feeling  of  prostration. 
A  death  from  typhoid  fever  occurred  here  a  few  years  ago.  In  the  house 
marked  "  1,"  a  family  has  lived  for  eight  years,  and  has  been  annoyed  by  the 
odor  more  or  less  during  the  whole  of  that  time.  Before  the  sewer  was 
built,  paint  was  turned  black  in  their  house,  and  their  well-water  was  ren- 
dered unfit  for  use.  Within  a  few  years,  there  have  been  in  this  house  one 
death  from  diphtheria  and  two  cases  of  typhoid  fever,  one  of  which  proved 
fatal.  The  general  health  of  the  family  is  far  from  vigorous.  In  the  house 
marked  "  2,"  the  stench  has  been  such  an  annoyance  that  persons  sleeping 
on  the  side  of  the  house  nearest  to  it  have  been  obliged  to  keep  their  win- 
dows closed  in  summer.  Recently,  the  head  of  the  family,  a  professional 
man  in  the  prime  of  life,  died  in  this  house,  of  typhoid  pneumonia.  From 
this  evidence,  it  will  be  seen  that  the  traps  of  the  sewers  have  not  been 
effectual  in  xireventing  the  escape  of  foul  emanations.  Everett  Street :  The 
stream  runs  below  the  sidewalk  on  the  westerly  side  of  the  street,  and  there 
are  several  traps.  The  population  is  dense  and  shifting,  many  of  the  resi- . 
dents  seldom  remaining  over  a  year.  In  one  case,  a  family  left  the  neigh- 
borhood solely  on  account  of  the  stench,  which  is  especially  bad  near  a  trap 
close  to  the  entrance  of  a  house-drain.  The  well-water  along  the  lower  end 
of  this  street  has  so  disagreeable  a  taste  that  the  residents  generally  will  not  ■ 
drink  it.  The  illness  of  one  person  in  this  neighborhood  is  attributed 
entirely  to  this  odor,  which  eomes  forth  from  the  "  traps  "  concentrated  and 
extremely  offensive.  Railroad  Street  crosses  the  sewer,  and  is  elevated  above 
the  level  of  the  meadow  land  by  almost  eight  feet.  At  this  point,  the  sewer 
becomes  an  open  brook,  sluggish,  shallow  and  in  the  highest  degree  offensive. 
One  person,  living  near  by,  says  that  his  cattle  will  not  eat  the  grass  grow- 
ing on  its  banks.  He  mentions  several  deaths  which  have  been  attributed 
to  the  foul  condition  of .  the  air.  At  the  house  marked  "  3  "  there  is  some 
odor.  High  Street  is  crossed  by  the  open  channel  of  this  offensive  brook ;  and, 
from  the  eight  or  nine  houses  in  the  vicinity,  there  is  universal  complaint 
of  a  "  disgusting  and  sickening  nuisance."  Several  of  the  wells  have  been 
contaminated.  In  each  of  the  houses  marked  "  4"  and  "5"  a  case  of  typhoid 
fever  has  lately  occurred.  The  vegetation  found  generally  in  brooks  is  en- 
tirely wanting  here,  so  that  a  great  means  of  purification  of  the  filthy  water 
is  lost.  Prospect  Street :  The  smell  is  very  offensive  here,  and  paint  has  been 
turned  black.  People  have  undoubtedly  been  deterred  from  locating  in 
Woburn  from  this  cause.  Below  Prospect  Street,  the  stream  becomes 
larger,  and  the  smell  resembles  that  noticed  about  tanneries,  the  water 
being  quite  black. 

Taking  a  general  view  of  the  whole  stream,  it  may  be  said  that  the  offence 
is  greatest  in  the  middle  jjortion,  where  many  house-drains,  privies,  etc., 
empty  into  it. 

Within  the  last  ten  years,  there  has  been  a  large  number  of  deaths  in  this 
district,  especially  from  consumption,  typhoid  fever,  diphtheria  and  scarlet 
fever.  During  the  past  summer  and  fall,  when  the  brook  was  in  its  worst 
condition,  there  was  sickness  in  most  of  the  houses.  It  is  fair  to  infer  that 
the  px'e  valence  of  disease  was  influenced,  if  not  caused,  by  the  polluted  stream, 
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because  the  residents  in  this  district  live  in  good  houses,  and  are  intelligent, 
careful  and  well  provided. 

Another  source  of  disease  is  a  small  pond  near  Conn  Street,  into  which  has 
flowed  the  drainage  of  two  tanneries.  The  outlet  of  this  pond  has  become 
obstructed  by  tan-bark,  etc.,  so  that  a  mire  of  considerable  size  has  been 
formed.  In  the  house  marked  "  6,"  there  were  two  cases  of  typhoid  fever 
this  season  ;  in  "  7,"  there  was  one  ;  and,  on  Conn  Street,  there  were  twelve 
cases  at  one  time.  In  "  8,"  there  has  been  no  sickness,  but  some  complaint 
of  the  bad  smell. 

The  water  used  for  drinking  is  from  Horn  Pond.  In  "  9,"  well-water  is 
used,  and  three  cases  of  typhoid  fever  occurred,  of  which  one  was  fatal.  In 
"  10,"  weU-water  used, — two  cases  of  typhoid  fever.  In  the  block  "  11,"  there 
were,  in  November,  four  cases  of  typhoid  in  two  tenements,  the  others 
remaining  vacant  because  of  the  sickness  in  that  locality.  In  block  "  12," 
there  was  one  case  of  typhoid  fever  this  season.  In  houses  "  13,"  "  14," 
"  15  "  and  "  16,"  there  has  been  much  complaint  of  bad  smells,  but  no  special 
sickness.  In  block  "  18,"  three  persons  were  sick  with  diphtheria  at  the 
time  of  this  inquiry.  The  general  health  of  tenants  in  this  block  is  poor, 
and  the  well-water  used  by  them  is  turbid  and  discolored.  On  Fowle  Street, 
the  residents  complain  grievously  of  the  smell  arising  from  the  nuisance  in 
their  rear.  The  house  on  Fowle  Street,  where  there  were  two  cases  of 
typhoid  fever,  was  so  filled  with  the  sickening  odor,  that  the  writer  of  this 
communication  was  sickened,  and  with  difficulty  kept  from  vomiting.  Year 
after  year,  petitions  have  been  sent  to  the  local  board  of  health,  and  they  have 
done  all  that  they  could  do  without  rendering  the  town  liable  to  a  lawsuit. 
As  before  stated,  the  covering  of  the  brook  from  Salem  street  to  Eailroad 
Street  was  adopted  as  the  best  mode  of  relief.  Below  the  latter  street,  it  has 
been  the  practice,  when  the  brook  was  dry,  and  the  stench  unusually 
offensive,  to  dig  out  its  bed,  and  throw  the  semi-solid  mire  on  either  side, 
allowing  it  to  dry  there  ;  a  proceeding  the  immediate  result  of  which  was  to 
make  matters  .worse.  It  is  desirable  that  there  should  be  a  general  sewer  laiv, 
as  we  have  a  general  railroad  law.  The  introduction  of  water,  by  reservoirs, 
etc.,  into  so  many  towns  and  cities  has  become  so  general  throughout  the 
State,  that  unless  proper  sewers  are  supplied,  the  public  health  must  suffer, 
and  many  able-bodied. citizens  will  be  lost  to  the  community  by  typhoid 
fever  and  similar  diseases. 

[Our  correspondent  calls  attention  to  the  prevalence  of  decayed  teeth, 
which  he  considets  as  peculiar  to  civilized  life,  and  which  he  ascribes 
to  the  withdrawal  of  the  mineral  salts  from  the  food  largely  eaten  in 
modern  society.  Statistics  are  quoted  from  "How  Plants  Grow,"  show- 
ing that  the  mineral  ash  from  whole  wheat  is  about  four  times  as  great 
as  that  from  fine  wheaten  flour.  The  following  two  cases  are  given 
as  illustrations  of  this  theory :]  "  1.  A  native  of  Prince  Edward  Island, 
possessing  a  perfectly  sound  set  of  teeth,  came  to  Massachusetts  seven  years 
ago.  At  the  present  time,  she  has  lost  about  half  her  teeth ;  and,  while  she 
has  been  in  this  State,  she  has  subsisted  mainly  on  flour  broad,  which  she 
did  not  eat  before.  2.  A  dentist  had  filled  fourteen  cavities  in  the  teeth  of 
Ms  first-born  child  at  the  age  of  four  years.  His  family  then  gave  up  the 
use  of  fine  flour,  eating  meat,  the  whole  grains,  etc.,  and  another  child,  born 
somewhat  later,  had  perfectly  sound  teeth  when  four  years  old." 

[Our  correspondent  sends  the  following  table,  showing  the  prevalence 


360 


STATE  BOARD  OF  HEALTH. 


[Jan. 


of  decayed  teeth  among  the  pupils  in  the  schools  of  Woburu.  He  shows 
that  the  evil  is  not  confined  to  one  town.  Probably  statistics  taken 
throughout  the  State  would  give  similar  results  ;  and  American  dentists  in 
France  and  Germany  say  the  same  of  those  countries.] 


NAME  OF  TOWN. 

Age  of  Scholars 
examined. 

No.  of 
Scholars 

No.  having 
sound 

No.  having 
decayed 

examined. 

Teeth. 

Teeth. 

Woburn,         .... 

5  to  8  years,  . 

42 

6 

36 

43 

3 

40 

28 

4 

24 

26 

12 

14 

45 

11 

34 

94 

27 

67 

39 
50 

9 
15 

30 
35 

24 

5 

19 

23 

10 

13 

8  to  12  years, 

33 

11 

22 

447 

113 

335 

Lexington 

5  to  8  years,  . 

30 

7 

23 

(( 

tt        *  (( 

50 

13 

37 

(1. 

8  to  12  years, 

30 

3 

27 

« 

((          (( 

50 

2 

48 

160 

25 

135 

Concord,         .... 

5  to  8  years,  . 

30 

3 

27 

(( 

(I         (( 

39 

11 

28. 

K 

i«         (( 

18 

4 

14 

(( 

8  to  12  years, 

38 

4 

34 

125 

22 

103 

Bedford,         .... 

5  to  8  years, 

35 

2 

33 

(i 

10  to  20      " 

40 

11 

29 

75 

13 

62 

[Onr  correspondent  states  that  the  teeth  of  foreigners  (in  Woburn)  are  in 
a  much  better  condition  than  those  of  native  Americans.]. 


Worcester. — 50,000 — 20.46. — Durinp:  the  summer  months,  there  was  a  large 
number  of  cases  of  diarrhoea  and  cholera  infantum  in  certain  parts  of  the 
city,  due  to  the  filthiness  of  the  sections.  In  certain  parts  of  the  city,  the 
stench  was  outrageous,  owijig  to  drains  opening  into  the  streets. 
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Death-1 

'ates 

in  some  American 

Cities  during 

the  I 

'ear  1874 

* 

CITY. 

Estimated 
Population. 

Deaths 
per  1,000. 

CITY. 

Estimated 
Population. 

Deaths 
per  1,000. 

New  York, 

1,040,000 

27.61 

Memphis, 

50,000 

22.96 

Philadelphia, 

775,000 

19.54 

Lowell,    . 

49,000 

24.12 

Brooklyn, . 

450,000 

24.46 

Cambridge, 

48,000 

24.56 

St.  Louis,  . 

400,000 

16.27 

Hartford, 

45,000 

12.86 

Chicago,    . 

395,000 

20.31 

Fall  River, 

44,000 

26.75 

Baltunore,t 

350,000 

21.14 

Reading,  . 

42,000 

18.66 

Boston.J    . 

331,000 

23.60 

St.  Paul, . 

40,000 

16.03 

Buffalo,      . 

175,000 

18.46 

Paterson, . 

38,000 

23.35 

Cleveland, 

145,000 

16.69 

Portland, . 

35,000 

19.08 

Dist.  of  Columbia,    . 

150,000 

19.72 

Lawrence, 

33,000 

23.45 

"              "  whites. 

110,000 

15.71 

Springfield, 

33,000 

18.33 

«              "  col'ed, 

40,000 

30.77 

Utica,       . 

32,000 

16.42 

Pittsburg,  . 

137,000 

24.69 

Lynn, 

31,000 

20.45 

Newark,    . 

115,000 

29.16 

Quincy,  111., 

30,000 

18.76 

Detroit, 

110,000 

21.69 

Springfield,  111 

•> 

30,000 

12.23 

Milwaukee, 

100,000 

19.09 

Fort  Wayne, 

30,000 

17.30 

Providence, 

100,000 

19.86 

Savannah, 

29,000 

35.38 

Albany,     . 

95,000 

15.30 

Terre  Haute, 

25,000 

12.20 

Allegheny, 

75,000 

19.77 

Norfolk,  . 

24,000 

18.08. 

Richmond, 

65,000 

24.47 

Dubuque, 

22,000 

12.32 

Syracuse,§ 

60,000 

15.20 

Augusta, . 

20,000 

28.65 

New  Haven, 

58,000 

19.50 

Bangor,    . 

20,000 

15.65 

Toledo,      . 

55,000 

10.90 

Omaha,    . 

20,000 

11.00 

Troy,.       . 

50,000 

29.00 

Norwich, . 

18,000 

21.35 

Charleston, 

50,000 

38.96 

Concord,  N.  H.,      . 

14,000 

13.15 

"Worcester, 

.  50,000 

20.46 

Newport, . 

13,000 

12.30 

*  As  given  by  the  registrars  In  answer  to  enquiries  sept  to  one  hundred  cities.  The  very 
low  mortality  of  some  of  tho  cities  suggests  the  idea  that  the  registration  may  not  have  been 
complete. 

t  From  October  31, 1873,  to  October  31,  1874.  %  Including  all  anncxatloni. 

§  Exclusive  of  75  drowned  In  the  flood  of  July  26. 
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EEPOET  ON  THE  SANITAET  CONDITION 


STATE  PRISON  AT  CHAELESTOWN 


EEPORT  ON  THE  SANITAET  CONDITION  OP  THE  STATE 
PEISON  AT  CHAELESTOWN.* 


Hon.  J.  C.  Robinson,  Secretary  Board  of  Prisons  Committee. 

Dear  Sir  : — la  compliance  with  a  request  made  to  the 
Chairman  of  the  State  Board  of  Health,  we,  as  a  Committee 
to  whom  the  matter  was  referred,  desire  to  make  the  follow- 
ing statement  in  regard  to  the  State  Prison  and  the  land  con- 
nected with  it,  considered  from  a  sanitary  point  of  view  : — 

In  the  location  of  the  prison,  we  agree  with  its  founders, 
officers  and  inspectors  in  the  opinion,  as  generally  expressed, 
that  there  is  nothing  in  that  of  itself  absolutely  prejudicial  to 
health,  although,  for  many  reasons,  the  place  is  not  desir- 
able ;  the  present  yard  of  five  acres  is  smaller  than  the 
demands  of  health  would  require,  and  thorough  ventilation 
and  drainage  are  difficult  of  attainment,  if  at  all  possible,  on 
such  low  land. 

The  fact,  too,  that  the  floors  of  the  various  wings  are  even 
with  the  surface  of  the  soil, — which  is  only  two  feet  above 
the  level  of  the  water  at  high  tide,  and  quite  near  it, — must, 
as  stated  by  the  inspectors  in  their  report  for  the  year  1852, 
cause  dampness  in  some  of  the  lower  cells,  which  is  "hazard- 
ous to  health."  This  evil  is,  however,  to  a  great  degree 
obviated,  from  the  fact  that  the  floors  of  the  cells  rest  upon 
stone  foundations  several  feet  deep,  and  not  directly  upon 
the  ground. 

External  to  the  prison,  and  not  far  distant,  is  an  evident 
source  of  danger  to  health  in  the  flats  upon  which  the  sewage 
of  Charlestown  and  of  the  prison  are  spread  and  exposed  to 
the  air;  so  that,- for  several  years,  it  has  not  infrequently 
been  necessary  to  close  windows,  in  order  to  avoid  the  intol- 

*  The  previous  papers  were  sent  to  the  Senate  in  manuscript,  January  20,  1875; 
and  this  report  was  made  while  the  others  were  going  through  the  press. 
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erable  stench,  and  that,  too,  m  summer,  when  the  necessity 
for  ventilation  by  open  windows  is  the  greatest. 

In  regard  to  the  health  of  the  prison  itself,  an  examination 
of  the  annual  reports  for  the  past  fifty-five  years  discloses  the 
following  facts : — 

From  1805 — the  date  of  completion  of  the  original  prison 
—to  1828,  inclusive,  there  were  2,176  prisoners  committed, 
and  114  deaths,  or  47.8  to  each  1,000  commitments.  This 
death-rate  was  then  thought  to  be  great,  and  to  call  for  a 
remedy.  The  convicts  slept  in  dormitories  containing  from 
six  to  sixteen  individuals  each,  with  close  doors,  and  with 
little  chinks  in  the  walls  to  admit  air  and  sunshine. 

In  1829,  the  new  prison  (the  present  north  wing)  was 
completed,  with  small  windows.  It  contained  304  cells,  with 
close  doors,  each  containing  a  space  of  171|  cubic  feet;  and 
from  that  date  to  the  end  of  1865,  when  crowdino:  began  to 
be  marked,  the  mortality  was  only  34  to  each  1,000;  while 
from  1866  to  1874,  inclusive,  the  death-rate  has  been  a  trifle 
under  50  to  each  1,000  commitments. 

A  glance  at  the  following  table  shows  these  facts  : — 


Table  No.  I. 


YEARS. 

No.  of  Convicts 
in  the  Prison  at 
the  end  of  each 
year. 

No.    of    Deaths 
per    1,000    for 
each  year. 

O  M 

•  ,° 

O   "" 

■3  g  S 

■g  'O  >> 

YEARS. 

No.  of  Conviqts 
in  the  Prison  at 
the  end  of  each 
year. 

No.    of    Deaths 
per    1,000    for 
each  year. 

6-2 

1820, 

'308 

19.4 

25 

1838,   . 

302 

23.3 

21 

1821, 

282 

17.7 

32 

1839,   . 

318 

15.7 

7 

1822, 

279 

35.8 

14 

1840,   . 

322 

6.1 

14 

1823, 

308 

19.4 

6 

1841,   . 

331 

24.1 

26 

1824, 

,  298 

20.1 

10 

1842,   . 

287 

6.9 

6 

1825, 

314 

3.2 

13 

1843,   . 

265 

7.5 

13 

1826, 

313 

19.2 

14 

1844,   . 

276 

7.2 

15 

1827, 

285 

3.5 

27 

1845,   . 

280 

3.6 

8 

1828, 

290 

13.8 

14 

1846,   . 

253 

3.9 

7 

1829, 

323 

18.5 

7 

1847,   . 

288 

_ 

7 

1830, 

290 

17.2 

7 

1848,   . 

281 

10.6 

27 

1831, 

290 

24.1 

12 

1849,   . 

349 

8.6 

15 

1832, 

256 

42.9 

10 

1850,   . 

440 

13.6 

10 

1833, 

250 

24. 

7 

1851,   . 

472 

11.8 

13 

1834, 

277 

14.4 

17 

1852,   . 

483 

8.3 

20 

1835, 

279 

10.8  ■ 

13 

1853,   . 

491 

8.1 

22 

1836, 

278 

14.4 

7 

1854,   . 

483 

16.6 

26 

1837, 

291 

17.2 

14 

1855,   . 

457 

6.6 

26 
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Table  No.  I — Concluded. 


YEAKS. 

No.   of  Convicts 
in  the  Prison  at 
the  end  of  each 
year. 

No.    of    Deaths 
per    1,000    for 
each  year. 

^  i  g 
■5  ■«  >. 

TEARS. 

No.  of  Convicts 
in  the  Prison  at 
the  end  of  each 
year. 

No.    of    Deaths 
per    1,000    for 
each  year. 

0  •« 

in 

1856, 
1857, 
1858, 
1859, 
1860, 
1861, 
1862, 
1863, 
1864, 
1865, 

452 
440 
483 
491 
502 
547 
460 
408 
351 
379 

8,8 

9.1 

4.1 

16.3 

7.9 

18.3 

21.7 

17.1 

14.2 

13.2 

27 
29 
26 
.8 
11 
30 
54 
28 
30 
25 

1866,  . 

1867,  . 

1868,  . 
1859,   . 
1870,   . 

■  1871,   . 

1872,  : 

1873,  . 

1874,  . 

518 
647 
558 
593 
563 
643 
562 
686 
683 

17.4 
10.8 
10.7 
11.8 
24.8 
14.7 
33  8 
15.3 
20.5 

16 
13 
34 
30 
63 
36 
16 
10 
20 

In  the  days  of  the  old  prison  (since  remodelled  in  1852, 
enlarged  in  1867,  and  constituting  the  present  west  wing), 
the  mortality  was  considerable,  being  17  to  each  1,000  resi- 
dents per  year  for  the  ten  years  ending  in  1829.  This  high 
rate  has  already  been  explained. 

In  1830,  after  the  occupation  of  the  "  new  prison,"  when 
one  would  have  expected  the  death-rate  to  fall,  it  remained 
stationary;  and  in  1831  it  rose  considerably, — facts  difficult 
to  explain,  unless  it  came  from  living  in  a  newly-finished, 
incompletely  dried,  and  consequently  damp,  stone  building. 

During  the. year  of  the  cholera  epidemic  (1832),  there 
were  in  the  prison  195  cases  presenting  more  or  less  the 
symptoms  of  that  disease,  although  none  died  directly  from 
it;  but  the  general  death-rate  was  excessive  (42.9),  as  was  to 
be  expected. 

In  1833,  when  the  mortality  was  great,  Dr.  Walker  stated 
in  his  report,  that  "  low  fever,  of  a  typhoid  character,  was 
prevalent." 

In  1834,  the  mortality  of  the  previous  three  years  had 
caused  some  alarm,  and  great  efforts  were  made  to  improve 
the  sanitary  condition  of  the  prison.  These  efforts  bore  fruit 
in  the  lower  death-rates  of  the  three  succeeding  years, — a 
fact  which  was  noticed  in  the  report  of  the  physician  in  1836. 
The  Aveak  convicts  in  the  prison,  too,  had  probably  many  of 
them  died  during  the  epidemics  of  1832  and  1833. 
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In  1837,  "low  fever"  was  prevalent  again,  and  the  death- 
rate  rose. 

In  1838  occurred  the  first  death  by  violence  of  which  we 
find  note ;  and,  excluding  this,  the  death-rate  would  be  19.5. 
In  this  year,  too,  was  the  first  mention  of  a  death  from  pneu- 
monia. 

In  1841,  the  death-rate  was  high,  but  fully  compensated 
for  by  the  extremely  low  rates  of  the  previous  and  succeeding 
years. 

From  184.2  to  1849,  inclusive,  during  which  time  the  aver- 
age number  of  convicts  was  small  (285),  a  period  of  unusual 
health  prevailed,  and  the  average  yearly  death-rate  per  1,000 
was  only  six. 

During  1850  and  1851,  the  average  number  of  convicts 
in  the  prison  had  increased,  respectively,  60  and  nearly  70 
per  cent,  above  the  average  of  the  previous  eight  years  ;  there 
were  complaints  of  crowding  (although' the  cells  were  not  all 
occupied),  diarrhoea  prevailed',  and  the  mortality  increased. 

On  the  completion  of  the  new  south  wing,  in  1852,  with 
150  cells,  of  3091^  cubic  feet  each,  and  with  the  remodelling 
of  the  west  wino;  for  100  cells  a  little  larger  than  those  in  the 
south  wing,  together  with  the  introduction  of  Cochituate 
water,  the  mortality  decreased,  and  did  not,  until  1861,  reach 
the  figure  of  even  10  to  the  1,000,  except  in  1854,  when 
there  were  three  cases  of  small-pox  and  205  cases  of  severe 
choleraic  diarrhoea  treated,  and  in  1859,  when. the  higher  rate 
was  more  than  compensated  for  by  very  low  rates  in  1858 
and  1860. 

In  1860  and  1861,  just  about  the  beginning  of  the  war, 
the  prison  was  crowded,  and  the  high  death-rates  of  1861, 
1862  and  1863  can  probably  be  accounted  for  in  that  way ; 
the  low  death-rate  in  1860,  in  spite  of  the  large  number  of 
convicts,  following  directly  upon  the  placing  of  large  windows 
in  the  north  wing,  admitting  air  and  sunshine,  which  had 
been  pretty  well  kept  out  by  the  old,  small  windows. 

In  1862,  1863,  1864  and  1865,  during  the  war,  there  were 
fewer  commitments,  and  the  number  of  convicts  in  the  prison 
diminished  materially,  as  did  the  death-rate. 

At  the  close  of  the  war,  in  1866,  the  number  again 
increased,  with  an  increase  in  the  death-rate. 
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In  1867,  by  enlarging  the  west  wing,  98  more  cells  were 
added  to  the  554  already  existing.  Grated  doors,  admitting 
more  air,  were  placed  in  the  cells  of  the  north  wing  in  1868, 
and  the  death-rate  became  lower  for  three  years. 

Since  that  time,  the  mortality  has  been  excessive,  while 
the  prison  has  been  about  three-quarters  full,  or  full. 

From  the  figures  in  the  fourth  column,  it  will  be  seen  that 
the  variation  in  the  number  of  pardons  from  year  to  year 
would  not  in  any  probability  have  seriously  affected  the 
results  arrived  at. 

It  has  been  estimated,  however,  by  careful  computations, 
that  the  true  death-rate  is  at  least  twenty-five  per  cent,  higher 
than  the  figures  we  have  given,  many  men  having  been 
pardoned  in  the  last  months  of  their  lives. 

From  a  consideration  of  the  second  table  (dividing  the 
period  into  six  of  nine  years  each,  and  beginning  after  the 
cholera  and  typhoid  fever  years) ,  the  following  facts  will  be 
apparent : — 

Table  No.  II. 


1 

„ 

I, 

t 

'ce 

n 

a 

•6   " 

p.  o 

YEAKS. 

a   .2 

o 

o 
p. 

o.   p, 

mber  of 
for  each 
ear. 

0) 

■"  be 
£  .5 
■~    3 
C3  o 

o  B 

so  "2 
a    42 

^   'S 

-2  != 

f 

0)   P^ 

umber  of 
each  1,00 

0)  S  <u 

ill 

to  d 

S  IS 

.2 

_   +^ 

ill 

< 

B 

p 

^ 

<i 

(S 

-< 

1821  to  1829,. 

292 

45 

17.0 

52.0 

_ 

_ 

_ 

1830  to  1838, . 

278 

52 

20.6 

47.1 

11.9 

55.0* 

9.4* 

1839  to  1847, . 

291 

23 

8.7 

43.1 

7.6* 

43.5 

4.8 

1848  to  1856, . 

434 

41 

10.5 

47.6 

4.9 

48.3 

5.0 

1857  to  1865, . 

451 

64 

13.3 

59.0 

3.7 

47.6 

6.6 

1866  to  1874, . 

584 

93 

17.8 

45.0 

4.6 

62.3 

6.7 

*  Computed  for  eight  years,  the  data  helng  wanting  for  the  ninth. 


1.  The  total  death-rate  has  progressively  increased  (since 
1839),  and  finally  doubled- 

2.  The  relative  mortality  from  consumption  has  also  in- 
creased, and  from  4-3.5  per  cent,  to  62.3  per  cent,  of  the 
total  number  of  deaths. 
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3.  The  death-rate  from  all  causes,  excluding  consumption, 
has  also  progressively  increased,  and  from  4.8  in  each  1,000 
to  6.7,  an  increase  of  40  per  cent, 

4.  The  number  of  pardons  has  not  been  subject  to  sufficient 
variation  from  year  to  year  to  vitiate  the  above  results. 

5.  The  number  of  days'  illness  to  each  man  during  the  year 
has  decreased,  and  is  certainly  very  small.  As  this  column 
represents,  to  a  great  degree,  transient  illnesses,  the  fact  can 
be  probably  explained  ■  by  the  greater  attention  to  sanitary 
laws  and  to  preventive  medicine  from  year  to  year. 

Finally.  This  progressive  increase  in  the  death-rate  has 
taken  place  in  spite  of  many  and  great  improvements  in  the 
prison. 

Previous  to  1831,  the  causes  of  death  were  not  uniformly 
stated.  In  1832,  1833,  1839,  1849  and  1852,  there  were 
deaths  from  typhoid  fever.  In  1834  and  1835,  there  were 
deaths  from  "fever";  and  in  1837,  a  '*low  fever"  prevailed. 

After  the  introduction  of  Cochituate  water  and  the  other 
improvements  already  mentioned,  in  1852,  there  was  not  a 
case  of  fever  until  1866,  when  the  prison  was  crowded,  and 
one  death  occurred.  There  were  deaths  from  the  same  dis- 
ease also  in  1868  and  1874,  and  one  from  "fever"  in  1870. 

In  1869,  1870  and  1871,  acute  pulmonary  diseases  became 
prevalent  for  the  first  time. 

Of  19  deaths  in  1872,  12  were  from  consumption  ;  of  9  in 
1873,  8  were  from  the  same  cause ;  and  in  1874,  with  683 
convicts  for  654  cells,  there  died  of  pneumonia,  1 ;  typhoid 
fever,  1  ;  typhoid  pneumonia,  2  ;  consumption,  8  ;  and  the 
death-rate  for  the  year  was  20.5. 

From  1805  to  1874,  inclusive,  there  have  been  383  deaths. 
From  1831  to  the  end  of  1874,  there  have  been  258  deaths  ; 
of  which  131  were  from  consumption,  8  from  typhoid  fever, 
4  from  "  fever,"  and  5  from  pneumonia.  Four  of  the  deaths 
from  fever  occurred  after  the  early  part  of  1866,  and  all  of 
the  cases  of  pneumonia,  with  one  exception  (in  1838), 
occurred  after  that  year. 

The  deduction  which  we  draw  from  these  facts  is,  that  the 
prison,  as  now  constructed,  cannot  be  occupied  to  more  than 
about  three-fourths  of  its  full  capacity  without  an  alarming 
increase  in  its, mortality. 
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The  mortality  from  all  other  causes,  excluding  consump- 
tion, since  1839,  has  not  at  any  time  been  great,  the  average 
yearly  chances  of  death  in  the  9  years  ending  in  1874  having 
been  67  in  10,000  (or,  adding  twenty-five  per  cent,  for  par- 
dons, 84  in  10,000),  while  for  all  males  from  20  to  70  years 
old  in  the  State,  the  chances  are  about  80  in  10,000. 

The  death-rate  in  Massachusetts  for  all  males  over  twenty 
and  under  seventy  years  of  age  varies  a  little  on  either  side  of 
12,5  in  1,000;  and  in  the  prison,  from  1866  to  1874,  it  was 
17.8  (or,  adding  one-fourth,  22.25)  ;  in  1874,  it  was  20.5 
(or  25.6)  ;  and  from  1870  to  1874,  inclusive,  it  was  21.8 
(or  27.25). 

In  order  to  compare  the  mortality  with  other  prisons,  the 
following  table  has  been  prepared,  including,  as  far  as  possi- 
ble, those  of  the  same  class  as  the  prison  in  Charlestown  : — 

Table  No.  III. 


PRISONS. 


Austria  (long  sentences),  prisons  for  males, 
Italy,  prisons  in  general,  .... 
France,  prisons  for  men,   .... 
Austria  (short  sentences),  prisons  for  men, 
Connecticut  (U.  S.)  State  prison, 
New  York  (U.  S.),  Auburn,     . 
Belgium,  prisons  in.  general,     . 
Denmark,  prisons  in  general,   . 
Massachusetts  (U.  S.)  State  pi-ison,  , 
England,  all  convict  prisons  for  men, 

Norway, 

Switzerland,       ...... 

Germany,  prisons  for  men, 


2 
1 

2 
18 
18 

1 

2 
18 
15 


71.0 

50.9 

36.5 

33.0 

24.3 

17.8 

17.7 

17.5 

17.2 

13.8 

9.7 

6  to  16 

10  to  27 
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Annual 

Death- 

KATE    PEK    1,000 

PRISONS. 

PEISONERS. 

1868.* 

187^3.* 

Ohio,  State  prison, 

22.8 

40.0 

Maryland,  State  prison, 

30.5 

30.0 

Maine,  State  prison. 

36.3 

15.0 

Kentucky,  State  prison. 

11.0 

35.0 

Indiana,  Southern  prison,     . 

30.0 

10.0 

Michigan,  State  prison. 

18.1 

10.0 

Massachusetts,  State  prison. 

10.7 

15.3 

Pennsylvania,  Western  prison, 

6.8 

15.0 

Iowa,  State  prison, 

100 

10.7 

New  York,  Sing  Sing,  . 

10.8 

10.0 

New  York,  Auburn, 

10.5 

10.0 

Wisconsin,  State  prison, 

5.1 

10.0 

Indiana,  Northern  prison,     . 

6.8 

5.0 

*  These  two  j-ears  were  taken  as  the  statistics  happened  to  be  of  easy  access,  and  time  was 
wanting  for  further  comparisons. 

It  will  be  seen  that  the  mortality  in  most  prisons  on  the 
continent  of  Europe  is  mnch  greater  than  in  Charlestown. 
With  the  exception  of  those  in  Belgium  and  Switzerland  and 
individual  prisons  in  Germany,  however,  their  sanitary  con- 
dition is  bad.  Scurvy  is  mentioned  as  a  common  disease  in 
many  of  them  ;  and,  in  Austrian  prisons,  this  most  thoroughly 
preventable  disease  causes  9.2  per  cent,  of  all  the  deaths. 

The  death-rate  in  our  prison,  np  to  1870  and  after  1839, 
compares  favorably,  too,  with  the  rates  in  the  majority  of 
American  prisons  ;  but,  if  we  take  a  high  standard  of  com- 
parison,— the  prisons  of  Great  Britain, — we  shall  see  that 
for  the  past  five  years  our  death-rate  has  been  excessive. 
Major  E.  F.  Du  Cane,  R.E.,  Surveyor-General  of  Prisons  in 
Great  Britain,  says  of  them,  in  a  report  published  in  1872  : 
"  The  history  of  the  prisons  for  many  years  has  shown  an 
entire  absence  of  epidemics  within  them.  ...  In  the 
construction  of  the  prisons,  most  careful  attention  is  paid  to 
the  important  questions  of  drainage  and  ventilation";  audit 
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will   be  seen  from  the  table  that  their  death-rate  is  quite 
moderate. 

In  investigating  the  causes  of  the  great  mortality  of  late 
in  this  prison,  it  is  clear  that  we  have  only  three  points  to 
elucidate  : — 

1.  Why  there  should  be  so  many  deaths  from  consumption. 

2.  What  should  make  the  mortality  of  certain,  and  espe- 
cially the  last  five,  years  as  great. 

3.  Why  tj^phoid  fever  and  pneumonia  have  recently  ap- 
peared and  caused  several  deaths,  after  having  been  unknown 
in  the  prison  for  so  many  years. 

The  three  results  are  considered  to  be  due  to  a  common 
cause,  and  the  thi'ee  questions  will  be  answered  together. 

Probably  a  large  number  of  the  convicts,  possibly  a  quarter 
or  a  third  of  those  who  die  in  the  prison,  were  suffering  from 
incurable  disease  when  sentenced.  It  is  unfortunate  that  no 
statistics  are  to  be  found  on  this  point ;  but  a  consideration  of 
the  following  table  will  show  that  at  least  a  majority  must 
contract  the  diseases  of  which  they  die  in  the  prison : — 


Table  No.  IV. 

Shoicing  DeatJi-rateSy  etc.,  according  to   the  Length  of  Sentences, 
from  1828  to  1864,  inclusive. 


sen- 

o 

t 

p, 

m 

Length  op  Sentence  in 
Years. 

No.  of  Men 
tenced. 

O      G 

.    o 

O     '3 

No.  Pardone 
1,000. 

No.  of  Men 
died. 

ID 

I        . 

rH        O 

1  3- 

Deatli-rate 
1,000,    ex( 
ing  those 
doned. 

Less  than  2, 

1,160 

20 

17.2 

14 

12.0 

12.2 

2  to  3,      . 

1,214 

84 

69.3 

25 

20  2 

22.1 

3  to  5,      . 

1,318 

160 

121.4 

35. 

26.4 

30.1 

5  to  10,    . 

849 

212 

249.2 

38 

44.7 

59.6 

10  and  over, 

238 

76 

316.4 

28 

118.1 

173.8 

For  life,     . 

183 

95 

519.1 

28 

153.0 

315.9 

It  has  been  stated,  and  probably  with  truth,  that  convicts 
in  Massachusetts  are  more  broken  down  by  excesses  of  all 
kinds  now  than  they  were  fifty  years  ago,  when  our  cities  were 
small ;  and  this  fact  would  accouut  in  some  de2:ree  for  hiirher 
death-rates.  In  proof  of  the  assertion,  we  may  state  that 
twenty-two  prisoners  were  sent  to  insane  asylums  during  the 


374  STATE  BOARD  OF  HEALTH.  [Jan. 

last  eleven  years,  but  less  than  thirty  for  the  whole  period 
before  that  time.  In  1838  a  case  of  insanity  was  spoken  of  as 
the  second  in  ten  years.  Syphilis,  on  the  other  baud,  is  not 
so  much  more  common  as  one  would  expect. 

The  substitution  of  solitary  confinement  as  a  punishment  for 
flogging,  in  1856,  and  giving  up  the  out-of-door  work  in  stone- 
cutting,  in  1864,  have  been  considered  causes  of  increased  mor- 
tality ;  but  a  glance  at  the  first  table  shows  conclusively  that 
this  could  not  have  been  the  case.  Undoubtedly,  the  present 
sedentary,  indoor  employment  of  many  of  the  prisoners, 
especially  where  they  are  exposed  to  breathing  dust,  is  in- 
jurious to  health ;  but,  even  with  an  increased  mortality,  that 
is  not  so  great  an  evil  as  idleness,  and,  under  a  contract- 
system  of  labor,  must  be  considered  as  somewhat  unavoidable, 
— to  what  degree  it  is  not  easy  to  say. 

Confinement,  routine,  despondency,  despair,  the  dyspepsia 
from  eating  in  solitude, — all  act  with  cumulative  efiect,  as  will 
be  seen  by  the  last  table,  but  no  more  than  they  did  twenty- 
five  years  ago. 

The  general  care  of  the  prisoners,  including  clothing,  etc., 
etc.,  seems  excellent,  with  the  exception  that  they  do  not  have 
enough  active  employment. 

The  food  seemed  to  us  good  in  quality,  well  cooked,  abun- 
dant, and  the  diet  more  liberal  than  any  others  with  which  we 
have  been  able  to  compare  it.  In  connection  with  the  great 
prevalence  of  pulmonary  consumption  may  be  mentioned  the 
small  quantity  of  the  fatty  elements  of  food  in  the  dietary ; 
but  this  is  a  criticism  which  applies  to  all  prisons,  and  con- 
sumption is  the  chief  cause  of  death  in  nearly  all  of  them.  It 
may  be  interesting  to  compare  the  diet-list  with  that  for  con- 
victs at  industrial  employment  in  prisons  in  Great  Britain. 
In  the  latter,  each  prisoner  has  a  prescribed  quantity  of  food ; 
at  Charlestown,  he  has  all  that  he  wishes. 

Diet  at  the  Massachusetts  State  Prison. 


Breakfast,  .  Sunday,  . 
Monday,  , 
Tuesday,  . 
Wednesday, 
Thursday, 
Friday, 
Saturday,  , 


Rice  and  molasses,  white  bread,  coffee. 
Fish-hash,  white  bread,  coffee. 
Meat-hash,  white  bread,  coffee. 
Potatoes,  salt  pork,  white  bread,  coffee. 
Meat-hash,  white  bread,  coffee. 
Fish-hash,  white  bread,  coffee. 
Meat-hash,  white  bread,  coffee. 
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Dinner, 


Sunday,  . 
Monday,  . 
Tuesday,  . 
Wednesday, 
Thursday, 
Friday,  . 
Saturday, . 


Supper, 


Meat-hash,  graham  bread,  coffee. 
Corned  beef,  vegetables,  white  bread. 
Baked  beans,  brown  bread. 
Beef  soup,  white  bread. 
Pea  soup,  white  bread. 
Baked  beans,  brown  bread. 
Pea  soup,  white  bread. 
Wliite  bread,  coffee. 


Breakfast, 
Dinner,     . 


Stopper, 


Diet  m  Prisons  in  Great  Britain. 

Tliree-quarters  of  a  pint  cocoa,  bread. 

Sunday,     .     .     .     Four  ounces  cheese,  bread. 

Monday,  .  .  .  Four  ounces  of  mutton,  half  ounce  of 
onions  with  bread,  one  pound  pota- 
toes, bread. 

Tuesday,  .  .  .  One  pint  soup,  made  of  eight  ounces 
shin  of  beef,  1  ounce  peai'l  barley, 
three  ounces  of  fresh  vegetables ;  one 
pound  potatoes,  bread. 

Wednesday, .    .     Same  as  Monday. 

Thursday,  .  .  One  pound  suet  pudding,  made  of  one 
and  a  half  ounces  suet,  eight  ounces 
of  flour,  six  and  a  half  ounces  water ; 
one  pound  potatoes,  bread. 

Friday,  .  .  .  Four  ounces  of  mutton,  half  ounce  of 
onions  with  bread,  one  jDound  potatoes, 
bread, 

Saturday, .     .     .     Same  as  Friday. 
One  pint  oatmeal  gruel,  bread. 


The  one  great  want  in  the  prison  is  pure  air.  In  the 
hospital,  when  it  is  fall,  seven  beds  are  now  necessarily  occu- 
pied which  are  objectionable.  For  the  rest,  the  room  is  ample 
(20,400  cubic  feet  in  the  ward,  and  580  in  each  separate  cell), 
sufficient  ventilation  could  be  accomplished  by  open  windows, 
and  there  is  an  abundance  of  sunshine.  Twelve  patients  can 
be  accommodated  there  ;  and,  for  that  number,  the  hospital  is 
not  open  to  serious  objection,  although  windows  and  wooden 
ceilings  in  all  the  cells  and  a  water-closet  easy  of  access  are 
to  be  desired. 

In  the  lower  arch  for  punishment,  and  for  confinement  of 
dangerous  cases,  and  in  the  cells  of  the  upper  arch  (all  of  this 
in  the  west  wing),  we  find  too  little  warmth  or  ventilation,  or 
both. 

Of  the  652  colls  in  the  three  wings,  we  have  seen  that  about 
one-fourth  or  one-fifth  must  be  vacant  in  order  to  keep  the 
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death-rate  low,  and  this  is  very  rQadily  explained.  In  such 
case,  a  large  number  of  cells  would  be  left  unoccupied  in  the 
north  or  old  wing  (built  in  1829).  The  prisoners  often  com- 
plain of  this  wing  as  causing  headache,  nausea,  etc.,  and  the 
visiting  physicians  corroborate  their  testimony.  In  1837, 
there  were  twenty-three  cases  of  bleediug  from  the  lungs, 
and  fifteen  of  them  were  from  the  north  wing. 

From   the   accompanying   table  will  be  seen   the   relative 
accommodations  of  the  different  wings  : — 


Table  No.  V. 


8  * 

1  ^ 

.a    o 

WINGS. 

C     oa 

S     to     " 

C     J3 

'"      Jh 

■s  g  S 

O,    "    ^ 

a,   ^    o 

a  •" 

M 

CO 

tc 

South  wing, 

135,000 

900 

3091 

West  wing  (cells  are  not  all  of  one  size), 

99,000 

500 

3091  &  330 

North  wing, 

139,840 

460 

1711 

The  estimated  size  for  cells  in  the  proposed  new  prison  is 
396  cubic  feet.  Suppose  that  the  space  now  occupied  by  304 
cells  of  ni^  cubic  feet  each  in  the  north  wiug  were  entirely 
reconstructed,  even  upon  the  basis  of  the  south  wing,  there 
would  then  be  room  for  only  174  cells,  or  130  less  than  are 
now  there.  Even  then  the  space  to  each  prisoner  in  the  open 
corridors  would  be  only  eight-ninths  of  that  which  each  man 
has  in  the  south  wing.  In  such  case,  the  prison,  which  now 
contains  689  convicts,  has  room  enough  for  only  524  (say 
500)  ;  and  the  hospital  is  about  half  large  enough  for  the 
present  number  of  convicts. 

The  ventilation  in  all  the  wings  is  defective ;  or,  rather, 
ventilation,  which  consists  in  removing  foul  air  and  introduc- 
ing fresh  air,  does  not  exist  at  all.  The  foul  air  is  diffused 
pretty  generally,  and  a  certain  condition  of  impurity  is  reached 
and  remains  rather  constant. 

In  the  south  wiug,  the  amount  of  air  in  the  corridors  and 
the  large  amount  of  air  in  the  central  guard-room  (78,000 
cubic  feet) ,  which  connects  freely  by  open  bars  with  all  the 
wings,  probably  obviates  the  difficulty  to  some  extent  for  that 
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wiug ;  but  in  the  west,  and  especially  in  the  north  wing,  there 
are  conditions  which,  we  think,  call  for  some  remedy.  The 
evils  of  bad  ventilation  are  aggravated  from  the  fact  that  the 
buckets  in  the  cells  are  of  wood,  with  loose  covers,  and  not 
provided  with  ventilating-shafts  to  carry  off  bad  odors. 

When  the  steam  had  been  shut  off  long  enough  for  the 
pipes  to  become  cool,  the  air-meter  indicated  almost  no  cir- 
culation in|the  corridors;  and,  in  the  majority  of  the  cells, 
the  index  did  not  move  on  placing  the  anemometer  close  to 
the  ventilator.  In  some  cases,  there  was  found  to  be  a  draft 
of  air  coming  into  the  cell  from  the  ventilators ;  while,  di- 
rectly opposite  the  perpendicular  ventilating-shafts,  there 
was  generally  a  feeble  draft  outwards.  When  the  steam- 
pipes  were  heated,  the  condition  was  somewhat  improved. 

The  following  analyses,  by  Prof.  W.  Kipley  Nichols,  of 
the  Massachusetts  Institute  of  Technology,  confirm  the  results 
obtained  by  the  air-meter.  The  carbonic  acid  does  not  repre- 
sent, by  any  means,  all  the  impurities  in  the  air ;  but  it  is,  in 
the  present  state  of  science,  the  best  attainable  index  of  those 
impurities. 

Table  No.  VI. 

Amount  of  Carbonic  Acid  in  parts  per  1,000. 
Examinations  of  air,  night  of  Februaiy  9.     Corridors,  close  to   cell- 
doors  : — 

10  P.  M.    North  wing,  below, 0.942 

"      above, 1.13 

South  wing,  below,  . 0.84 

"        "      above,  .......  1.00 

1  A.  M.    North  wing,  below, 0.98 

"        "      above, 1.09 

South  wing,  below, 0.95 

"        "      above, 0.88 

6  A.  M.    North  wing,  below, 0.95 

"        "       above, 1.04 

South  wing,  below, 0.94 

"        "      above, 1.04 

Examinations  Monday,  February  15,  after  the  prisoners  had  spent  the 
greater  part  of  one  day  and  night  in  their  cells : — 
48 
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7  A.  M. 


Feb.  11. 


North  wing,  upper  corridor,  outside  of  cells 
Cell  in  North  wing,  top  row, 

"  "  bottom  row, 

"     South  wing,  top  row, 

"     West  wing,  bottom  row, 
West  wing,  lower  floor,  outride  of  cells, 
Solitary  cell,  .... 


Brush  Factory,  down  stairs, . 

"  ^^p  stairs, 

Tucker  Manufacturing  Company's  room, 
Bronzing-room, 
Bedstead  shop, 
First  School-room, 
Third  School-room, 
Cutting-room  (doors  open),  . 


1.02 
1.46 
0.79 
1.33 
0.95 
1.21 
1.01 


0.86 
1.56 
0.89 
1.16 
0.91 
1.69 
1.39 
0.63 


Analyses  for  comparison  : — 


Average  London  air, 

"       of  339  mines  in  England, 
Bedroom  (M.  Leblanc),  A.  M., 
Opera  Comique  (Paris),  pit, . 
Salle  d'Asyle  (Paris),     . 
Average  of  15  grammar  schools,  Boston, 
Public  Library,  waiting-room,  Boston, . 


0.047 

0.785 

0.4 

2.3 

2.7 

0.144 

0.193 


It  will  be  seen  that  the  cells  on  the  top  corridors  are  the 
worst  ventilated,  but  that  none  of  them  are  as  bad  as  the 
school-room ;  and  it  must  be  remembered  that,  between 
shops,  school-rooms  and  cells,  the  prisoners  have  scarcely  a 
chance  to  breathe  pure  air. 

In  conclusion,  we  would  say  that,  although  there  are  many 
defects  which  would  be  remedied  if  a  new  prison  were  to 
be  built,  yet,  as  far  as  we  can  see,  there  are  none  so  serious 
as  not  to  admit  of  remedies. 

To  recapitulate,  we  would  respectfully  represent  that  there 
are  now  four  powerful  influences  tending  to  cause  bad  health 
among  the  prisoners  : — 

1.  The  present  overcrowding  of  the  convicts. 

2.  The  bad  ventilation  of  the  various  apartments. 

3.  The  very  offensive  condition  of  the  prison-sewage, 
which  is  now  allowed  to  escape  openly  on  the  flats  imme- 
diately adjacent  to  the  walls. 


Erratum.  —  0.047,  0.785,  0.144,  0.193,  page  378,  lines  17,  18,  22  and  23, 
should  be  0.47,  7.85,  1.44  and  1.93. 
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4.  The  flats  themselves, — open  as  they  are  to  sewage  from 
adjacent  sewers. 

It  is  somewhat  hazardous  to  make  predictions;  but  we 
think  that,  unless  some  remedy  is  adopted  for  the  present 
evils,  we  shall  have  in  the  future  only  an  increase  of  our 
preseut  mortality,  and  that  we  shall  be  fortunate  if  no  severe 
epidemic  occurs. 

All  of  which  is  respectfully  submitted, 

HENRY  I.  BOWDITCH. 
EICHARD  FROTHINGHAM. 
CHARLES  F.  FOLSOM. 


February  20, 1875. 
At  a  meeting  of  the  State  Board  of  Health,  held  to-day, 
the  above  report  was  adopted  and  ordered  to  be  sent  to  the 
legislative  Committee  on  Prisons. 


'o 


CHARLES  F.  FOLSOM, 

Secretary. 
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